














Dr. sc. Mislav Jurin
UREDNIŠTVO:




Dr. sc. Kata Majerski
	
   




















PRIJELOM I PRIPREMA ZA TISAK:
	
   
Ovaj izvještaj sastavljen je na temelju podataka dobivenih od direktora
 	
  	
  	  


















Napomena: pri korištenju podataka iz Godišnjeg izvještaja obavezno
navedite izvornik.
   





TIJELA I USTROJ INSTITUTA "RUĐER BOŠKOVIĆ"  ..............................................................................................................3 
TIJELA INSTITUTA...................................................................................................................................................................... 5 
USTROJ INSTITUTA.................................................................................................................................................................... 7 
PROGRAMI TRAJNE ISTRAŽIVAČKE DJELATNOSTI ...........................................................................................................15 
MAKROPROJEKTI MINISTARSTVA ZNANOSTI I TEHNOLOGIJE ........................................................................................16 
POPIS UGOVORA ZAKLJUČENIH U 1999. GODINI................................................................................................................17 
POSLIJEDIPLOMSKA I DODIPLOMSKA NASTAVA...............................................................................................................22 
KOLOKVIJI INSTITUTA............................................................................................................................................................. 31 
ODLIČJA I NAGRADE ............................................................................................................................................................... 34 
IZBORI U ZVANJA.....................................................................................................................................................................35 
GRAFIČKI POKAZATELJI DJELATNOSTI INSTITUTA........................................................................................................... 37 
IZVJEŠTAJI ZAVODA (REPORTS OF THE DIVISIONS).......................................................................................................... 45 
ZAVOD ZA TEORIJSKU FIZIKU (THEORETICAL PHYSICS DIVISION) ................................................................................. 47 
TEORIJSKA ISTRAŽIVANJA STRUKTURE MATERIJE (THEORETICAL RESEARCH OF THE 
STRUCTURE OF MA TTER) ................................................................................................................................................. 47 
NISKODIMENZIONALNI SUSTAVI, SLOJEVI I POVRŠINE (LOVV-DIMENSIONAL SYSTEMS, 
THIN FILMS, AND SURFACES) ....................................................................................................................................... 49 
TEORIJSKA ISTRAŽIVANJA OSOBINA FUNDAMENTALNIH ČESTICA (THEORETICAL 
RESEARCH OF ELEMENTARY PARTICLE PROPERTIES) ........................................................................................... 50 
ISTRAŽIVANJE INKLUZIVNIH I EKSKLUZIVNIH RASPADA HADRONSKIH PROCESA NA OSNOVI KVANTNE 
KROMODINAMIKE (INVESTIGATION OF INCLUSIVE AND EXCLUSI\E 
DECAYS OF HADRONIC PROCESSES ON THE BASIS OF OUANTUM CHROMODYNAMICS) ..........................52 
PRIMJENA PERTURBATIVNE QCD NA IZUČAVANJE EKSKLUZIVNIH PROCESA PRI VELIKIM PRIJENOSIMA 
IMPULSA (APPLICATION OF PERTURBATIVE QCD TO THE INVESTIGATION 
OF EXCLUSIVE PROCESSES AT LARGE MOMENTUM TRANSFERS).................................................................52 
KVANTNA TEORIJA POLJA, STATISTIKE I SIMETRIJE (OUANTUM FIELD THEORY, 
STATISTICS, AND SYMMETRIES) .................................................................................................................................. 52 
KVANTNA DINAMIKA KOLEKTIVNIH FLUKTUACIJA OKO SOLITONSKIH KONFIGURACIJA U 
NISKODIMENZIJSKIM SUSTAVIMA (OUANTUM DYNAMICS OF COLLECTIVE FLUCTUATIONS 
AROUND SOLITONIC CONFIGURATIONS IN LOVV-DIMENSIONAL SYSTEMS). .................. 54 
KVANTNA TEORIJA POLJA I POOPĆENE KVANTNE KOMUTACIJSKE RELACIJE (OUANTUM 
FIELD THEORY AND GENERALIZED OUANTUM COMMUTATION RELATIONS)............................................... 54 
VIŠEČESTIČNE KORELACIJE I FLUKTUACIJE (MULTIPARTICLE CORRELATIONS AND 
FLUCTUATIONS) .............................................................................................................................................................. 54 
PRILOZI ......................................................................................................................................................................... 55 
ZAVOD ZA EKSPERIMENTALNU FIZIKU (DIVISION OF EXPERIMENTAL PHYSICS) ......................................................... 59 
ISTRAŽIVANJA IZ SUBATOMSKE FIZIKE (INVESTIGATIONS IN SUBATOMIC PHYSICS) ............................................ 59 
REAKCIJE MEĐU LAKIM JEZGRAMA (LIGHT NUCLEUS - LIGHTNUCLEUS REACTIONS)...................................................62 
NUKLEARNE REAKCIJE IZAZVANE 7LI I GRAĐA LAKIH JEZGARA (NUCLEAR REACTIONS 
INDUCED BY 7LI AND STRUCTURE OF LIGHT NUCLEI)    62 
SIMETRIJE I MEĐUDJELOVANJA (SYMMETRIES AND INTERACTIONS) ................................................................... 63 
FIZIKA TEŠKIH IONA (HEAVY ION PHYSICS)................................................................................................................ 64 
FIZIKA ELEMENTARNIH ČESTICA IZVAN STANDARDNOG MODELA (ELEMENTARY 
PARTICLES BEYOND STANDARD MODEL)................................................................................................................... 66 
ISTRAŽIVANJE NEUTRINSKIH OSCILACIJA NA CERN-U (INVESTIGATIONS OF NEUTRINO 
OSCILLATIONS AT CERN) .................................................................................................................... 68 
FOTON ATOM RASPRŠENJE (PHOTON ATOM SCATTERING)............................................................. 68 
MEĐUDJELOVANJA IONA MEVSKIH ENERGIJA I MATERIJE (INTERACTIONS OF MEV 
ENERGYIONS WITH MATTER)................................................................................................................. 69 
IONIZACIJA ATOMA I PRODUKCIJA K, L I M X-ZRAKA TEŽIM IONIMA MEVSKIH ENERGIJA 
(ATOM IONISATION AND K, L AND M X-RAY PRODUCTION BY HEAVY IONS) ............................................    70 
PRIRODNI RADIOIZOTOPI I PROCESI U PLINOVIMA (NATURAL RADIOISOTOPES AND 
PROCESSES IN GASES) .......................................................................................................................... 70 
EKSPERIMENTALNA FIZIKA VISOKIH ENERGIJA (HIGH ENERGYEXPERIMENTAL 
PHYSICS)................................................................................................................................................... 72 
RAZVOJ I PRIMJENA NUKLEARNIH ANALITIČKIH METODA (DEVELOPMENTAND THE 
U SE OF NUCLEAR ANALYTICAL METHODS) ........................................................................................  73 
ISTRAŽIVANJA IZVAN PROGRAMA TRAJNE ISTRAŽIVAČKE DJELATNOSTI (RESEARCH 
ACTIVITIES OUT OF THE CONTINUOUS RESEARCH PROGRAMME) .................................................................... 74 
PRILOZI......................................................................................................................................................................... 74 
ZAVOD ZA FIZIKU MATERIJALA (DIVISION OF MATERIALS PHYSICS).......................................................87 
ISTRAŽIVANJE DEFEKATA NEUREĐENE/UREĐENE MATERIJE I MOLEKULA; INTERAKCIJE I 
DINAMIKA (STUDY OF DEFECTS DISORDERED/ORDERED MATTER AND 
MOLECULES; INTERACTIONS AND DYNAMICS) ........................................................................................87 
ISTRAŽIVANJE DEFEKATA U POLUVODIČIMA I IZOLATORIMA (STUDY OF DEFECTS IN 
SEMICONDUCTORS AND INSULATORS) ................................................................................................88 
AMORFNI TANKI FILMOVI (AMORPHOUS THIN FILMS)..........................................................................89 
NEIZOTERMNA KINETIKA KRISTALIZACIJE AMORFNIH METALA (NON-ISOTHERMAL 
CRYSTALLIZATION KINETICS OF AMORPHOUS METALS)..................................................................................91 
RASPRŠENJE SVJETLA, INTERAKCIJE I DINAMIKA MATERIJE (LIGHT SCATTERING, 
INTERACTIONS AND DYNAMICS OF MATTER).......................................................................................92 
VIBRACIJSKO-SPEKTROSKOPSKA KARAKTERIZACIJA GLJIVA (VIBRATIONAL 
SPECTROSCOPIC CHARACTERIZATION OF FUNGI)        ................................................................................... 93 
PRILOZI..........................................................................................................................................................................94 
ZAVOD ZA ELEKTRONIKU (DIVISION OF ELECTRONICS) ............................................................................ 99 
MODELIRANJE PROCESA INTELIGENTNIM RAČUNALSKIM SUSTAVIMA (PROCESS 
MODELLING BYINTELLIGENT COMPUTER SYSTEMS).............................................................................. 99 
AUTOMATIZIRANO RASUĐIVANJE U MODELIRANJU, OPTIMIZACIJI I DIJAGNOSTICI TEHNIČKIH 
PROCESA (AUTOMATED REASONING IN MODELLING, OPTIMISATION AND 
DIAGNOSTICS OF TECHNICAL PROCESSES) .......................................................................................100 
OPTIMIZACIJA OBRADE SIGNALA I PODATAKA U MJERNIM I DIJAGNOSTIČKIM POSTUPCIMA 
(OPTIMIZATION OF SIGNAL AND DATA PROCESSING IN MEASUREMENT 
AND DIAGNOSTIC PROCEDURES) ........................................................................................................ 102 
VIZUALNA SUČELJA I TEHNOLOGIJA PRIJENOSA ZNANJA (VISUAL INTERFACES AND 
KNOWLEDGE TRANSFER TECHNOLOGY)............................................................................................ 103 
EFIKASNOST METAHEURISTIČKIH METODA U PRIMJENI NA REALNIM OPTIMIZACIJSKIM PROBLEMIMA 
(EFFICIENCY OF METAHEURISTIC METHODS IN APPLICATION TO 
REAL-VVORLD OPTIMIZATION PROBLEMS) ................................................................................. 101 
PRILOZI........................................................................................................................................................................104 
ZAVOD ZA FIZIČKU KEMIJU (DIVISION OF PHYSICAL CHEMISTRY) .........................................................107 
STRUKTURA I DINAMIKA SINTETIČKIH I BIOLOGIJSKIH TVARI (STRUCTURE AND DYNAMICS 
OF SYNTHETIC AND BIOLOGICAL SUBSTANCES) .................................................................................. 107 
SASTAV, SVOJSTVA I DINAMIKA PLINSKIH SUSTAVA (COMPOSITION, PROPERTIES 
AND DYNAMICS OF GASEOUS SYSTEMS)...........................................................................................  110 
HLAPLJIVI UGLJIKOVODICI U ATMOSFERI U OBALNOM PODRUČJU HRVATSKE (VOLATILE ORGANIC 
HYDROCARBONS IN THE LOVVER TROPOSPHERE IN ADRIATIC REGION OF 
CROATIA)        ........................................................................................................................................................111 
REAKCIJE METALNIH IONA I ELEKTRONA PROIZVEDENIH LASEROM S POLIHALOGENIRANIM ORGANSKIM 
MOLEKULAMA (REACTION OF LASER PRODUCED 
METAL IONS AND ELECTRONS WITH POLYHALOGENATED ORGANIC MOLECULES) ..................................112 
ISTRAŽIVANJE HOMOGENIH I HETEROGENIH SUSTAVA (INVESTIGATION OF 
HOMOGENEOUS AND HETEROGENEOUS SYSTEMS) .......................................................................  112 
ISTRAŽIVANJA KONAČNIH PRODUKATA U REAKCIJAMA PEROKSILNIH RADIKALA S 
DONORIMA ELEKTRONA (INVETIGATION OF FINAL PRODUCTS IN REACTIONS OF 
PEROXYL RADICALS VVITH ELECTRON DONORS) .................................................................113 
REAKTIVNOST I REAKCIJSKI MEHANIZMI (REACTIVITf AND REACTION MECHANISMS) 114 
ISTRAŽIVANJE STATIČKIH I DINAMIČKIH SVOJSTAVA MOLEKULA (RESEARCH ON 
STATIC AND DYNAMIC PROPERTIES OF MOLECULES) ..................................................................... 116 
LASERSKA KONTROLA REAKCIJE PRIJENOSA VODIKA (LASER CONTROL OF HYDROGEN 
TRANSFER REACTIONS) .......................................................................................................................................117 
MEHANIZMI RAZGRADNJE UGLJIKOVODIKA U TROPOSFERI (MECHANISMS OF 
TROPOSPHERIC DEGRADATION OF HYDROCARBONS) .................................................................................. 117 
RAZVOJ I PRIMJENA MODELA U KEMIJI (DEVELOPMENT AND APPLICATION OF 
MODELS IN CHEMISTRY)........................................................................................................................ 117 
PREDVIĐANJE STRUKTURE PROTEINA I BIOLOŠKIH MOLEKULA (PREDICTING THE 
STRUCTURE OF PROTEINS AND BIOLOGICALLY ACTIVE COMPOUNDS) ...................................................... 119 
STRUKTURA I BIOAKTIVNOST ORGANSKIH I ORGANOMETALNIH SPOJEVA 
(STRUCTURE AND BIOACTIVITY OF ORGANIC AND ORGANOMETALLIC COMPOUNDS).119 
STRUKTURA I SVOJSTVA (BIO)MOLEKULA (STRUCTURE AND PROPERTIES OF 
(BIO)MOLECULES) .................................................................................................................................. 121 
ULOGA AROMATA U (BIO)MOLEKULAMA (FUNCTION OF AROMATIC FRAGMENTS IN 
(BIO)MOLECULES)       ......................................................................................................................................... 123 
SPEKTROSKOPSKA ISTRAŽIVANJA LIPOPROTEINA (SPEKTROSCOPIC STUDIES OF 
LIPOPROTEINS)....................................................................................................................................... 123 
RELAKSACIJSKI PROCESI FEROELEKTRIKA I SUPRAVODIČA (RELAXARION 
PROCESSES OF FERROELECTRICS AND SUPERCONDUCTORS) .................................................... 124 
ISPITIVANJE MIKROVALNE KOMPLEKSNE VODLJIVOSTI SUPRAVODIČA (INVESTIGATION 
OF MICROVVAVE COMPLEX IMPEDANCE OF SUPERCONDUCTORS)............................................................ 125 
ISTRAŽIVANJE POLIMERA METODAMA MAGNETSKIH REZONANCIJA (STUDY OF 
POLYMERS BY MAGNETIC RESONANCE METHODS) ......................................................................... 125 
PRILOZI....................................................................................................................................................................... 126 
ZAVOD ZA ORGANSKU KEMIJU I BIOKEMIJU (DIVISION OF ORGANIC CHEMISTRY AND 
BIOCHEMISTRY).............................................................................................................................................. 139 
SELEKTIVNI PROCESI NA MOLEKULSKOJ I SUPRAMOLEKULSKOJ RAZINI (SELECTIVE 
PROCESSES ON MOLECULARAND SUPRAMOLECULAR LEVEL) ...........................................................139 
STEREOSELEKTIVNI KATALITIČKI I BIOKATALITIČKI PROCESI (STEREOSELECTIVE 
CATALYTIC AND BIOCATALYTIC PROCESSES)....................................................................................147 
BIOKATALITIČKI ENANTIOSELEKTIVNI PROCESI U SINTEZI LIGANADA ZA KIRALNE ORGANOMETALNE 
KATALIZATORE (BIOCATALYTIC ENANTIOSELECTIVE PROCESS IN 
SYNTHESIS OF LIGANDS FOR CHIRAL ORGANOMETALLIC CATALYSTS)   ................................................. 142 
MOLEKULARNI RECEPTORI S POLICIKLIČKIM JEDINICAMA (MOLECULAR 
RECEPTORS WITH POLYCYCLIC UNITS) ..............................................................................................142 
2-OKSAADAMANTANO-KRUNASTI ETERI. SINTEZA I STUDIJ KOMPLEKSIRANJA S 
METALNIM KATIONIMA (2-OXAADAMANTANO-CROWN ETHERS. SYNTHESES AND 
COMPLEXATIONS VVITH METAL CATIONS) ................................................................................. 144 
PROJEKTIRANJE I SINTEZA SUPRAMOLEKULSKIH SUSTAVA (DESIGN AND 
SYNTHESIS OF SUPRAMOLECULAR SYSTEMS) ..................................................................................144 
ISPITIVANJE INTERAKCIJA 4,9-DIAZAPIRENIJEVIH DERIVATA S DNA (INTERACTIONS OF 
4,9-DIAZAPYRENIUM DERIVATIVES VVITH DNA)   ............................................................................................145 
RAZVOJ RECEPTOR-SELEKTIVNIH ANALOGA BIOAKTIVNIH PEPTIDA I STUDIJ MAILLARDOVE 
REAKCIJE NA ENDOGENIM I EGZOGENIM OPIOIDIMA (DEVELOPMENT OF RECEPTOR-SELECTIVE 
ANALOGS OF BIOACTIVE PEPTIDES AND STUDY OF THE 
MAILLARD REACTION ON ENDOGENOUS AND EXOGENOUS OPIOIDS) ...........................................145 
PRIPRAVA I STUDIJ REAKTIVNOSTI AMADORIJEVIH SPOJEVA ENDOGENIH OPIOIDNIH PEPTIDA 
(SYNTHESIS AND REACTIVITY OF THE AMADORI COMPOUNDS RELATED TO 
THE ENDOGENOUS OPIOID PEPTIDES) ............................................................................................................147 
HIDROLITIČKI ENZIMI: IZOLACIJA, SVOJSTVA, STRUKTURA, FUNKCIJA (HYDROLYTIC 
ENZYMES: ISOLATION, PROPERTIES, STRUCTURE, FUNCTION) ......................................................147 
PRILOZI....................................................................................................................................................................... 149 
ELEKTRONSKA STRUKTURA I DINAMIKA ORGANSKIH MOLEKULA (ELECTRONIC 
STRUCTURE AND DYNAMICS OF ORGANIC MOLECULES) ....................................................................154 
ELEKTRONSKA STRUKTURA I KEMIJSKA REAKTIVNOST (ELECTRONIC STRUCTURE 
AND CHEMICAL REACTIVITY) .................................................................................................................155 
UTJECAJ OTAPALA NA KISELOST BENZOCIKLOALKENA (SOLVENT EFFECT ON THE 
ACIDITY OF BENZOCYCLOALKENES)     ............................................................................................................157 
NOVI POLICIKLIČKI ORGANOMETALOIDNI SPOJEVI KRUTE STRUKTURE (NEW 
POLYCYCLIC ORGANOMETALLIC COMPOUNDS VVITH RIGID STRUCTURE)................................................157 
IZOTOPNO OBILJEŽAVANJE I MOLEKULSKE SPEKTROSKOPIJE (ISOTOPIC 
LABELLINGAND MOLECULAR SPECTROSCOPIES) ............................................................................ 157 
SPEKTROSKOPSKI STUDIJ PULL-PUSH STILBENA (SPECTROSCOPIC STUDY OF 
PULL-PUSH STILBENE) ....................................................................................................................................... 158 
TEORIJSKO ISTRAŽIVANJE PROTONIRANIH DIIMIDNIH KATIONA (THEORETICAL 
INVESTIGATION OF PROTONATED DIIMIDE CATIONS)     .............................................................................. 158 
ELEKTRONSKA STRUKTURA MOLEKULA I ATOMSKIH GROZDOVA (ELECTRONIC 
STRUCTURE OF MOLECULES AND ATOMIC CLUSTERS) .................................................................. 158 
OBLIKOVANJE I STRUKTURA ORGANSKIH VODIČA (DESIGN AND STRUCTURE OF 
ORGANIC CONDUCTORS)        ........................................................................................................................... 160 
PRILOZI ....................................................................................................................................................................... 160 
ZAVOD ZA KEMIJU MATERIJALA (DIVISION OF MATERIALS CHEMISTRY) .............................................165 
ZNANOST I TEHNOLOGIJA MATERIJALA (SCIENCE AND TECHNOLOGY OF MATERIALS) . 165 
ISTRAŽIVANJE KRITIČNIH PROCESA KRISTALIZACIJE ZEOLITA I PROCESA IONSKE ZAMJENE 
(INVESTIGATION OF THE CRITICAL PROCESSES OFZEOLITE 
CRYSTALLIZATION AND THE IONIC EXCHANGE PROCESSES) ........................................................ 170 
UTJECAJ PRIPRAVE ALUMOSILIKATNOG GELA NA KINETIKU KRISTALIZACIJE I SVOJSTVA ZEOLITA 
(INFLUENCE OF GEL PREPARATION ON THE KINETICS OF CRYSTALLIZATION 
AND THE PROPERTIES OF ZEOLITES)   ............................................................................................................ 172 
KINETIKA I MEHANIZMI PROCESA TALOŽENJA ČVRSTE FAZE IZ ELEKTROLITNIH OTOPINA 
(KINETICS AND MECHANISMS OF SOLID PHASE PRECIPITATION FROM 
ELECTROLYTE SOLUTIONS) .................................................................................................................172 
PRIMJENA TEKUĆIH MEMBRANA PRI UKLANJANJU IONA TEŠKIH KOVINA IZ KALCIJEVA SULFATA 
(REMOVAL OF HEAVY METAL IONS FROM CALCILM SULPHATE USING LIOUID 
MEMBRANES) ....................................................................................................................................................... 175 
SINTEZA I MIKROSTRUKTURA METALNIH OKSIDA I OKSIDNIH STAKALA (SYNTHESIS 
AND MICROSTRUCTURE OF METAL OXIDES AND OXIDE GLASSES) ...............................................  175 
FIZIČKO-KEMIJSKA I STRUKTURNA SVOJSTVA ZRQ> I HF02 (PHYSICO-CHEMICAL AND 
STRUCTURAL PROPERTIES OF Zr02 AND Hf02)  .............................................................................................. 178 
FIZIČKO-KEMIJSKI UČINCI IONIZIRAJUĆIH ZRAČENJA (PHYSICO-CHEMICAL 
EFFECTS OF IONIZING RADIATIONS) ...................................................................................................  178 
SINTEZA, KARAKTERIZACIJA I MODIFICIRANJE POLIMERA ZRAČENJEM (SYNTHESIS, 
CHARACTERISATION AND MODIFICATION OF POLYMERS BYIONISING RADIATION).... 180 
INTERMETALNI SPOJEVI I METALNI HIDRIDI (INTERMETALLIC COMPOUNDS AND 
METAL HYDRIDES) .................................................................................................................................  182 
METALNI HIDRIDI, ENERGETSKI I EKOLOŠKI POTENCIJAL (METAL HYDRIDES, ENERGETIC 
AND ECOLOGICAL POTENTIAL) ......................................................................................................................... 183 
SUPRAVODLJIVI OKSIDI I METALNI KOMPLEKSI (SUPERCONDUCTING OXIDES AND 
METAL COMPLEXES)..............................................................................................................................  184 
KLASTERI S POLUVODIČKIM SVOJSTVIMA (CLUSTERS WITH SEMICONDUCTING 
PROPERTIES) ....................................................................................................................................................... 185 
PRILOZI ....................................................................................................................................................................... 185 
ZAVOD ZA MOLEKULARNU GENETIKU (DIVISION OF MOLECULAR GENETICS).................................... 191 
STRUKTURA, FUNKCIJA I EVOLUCIJA STANIČNOG GENOMA (THE STRUCTURE, 
FUNCTIONAND EVOLUTION OF THE CELL GENOME) ............................................................................ 191 
ULOGA REKOMBINACIJE U POPRAVKU DNA I STABILNOSTI PLAZMIDA (THE ROLE 
OF RECOMBINATION IN DNA REPAIR AND STABILITY OF PLASMIDS).............................................  193 
REGULACIJA REKOMBINACIJE I REKOMBINACIJSKOG POPRAVKA DNA (REGULATION 
OF RECOMBINATION AND RECOMBINATIONAL DNA REPAIR)..........................................................  194 
ULOGA REKOMBINACIJE DNA U REGULACIJI STANIČNE DIOBE KOD BAKTERIJE ESCHERICHIA 
 COLI (THE ROLE OF DNA RECOMBINATION IN CELL DIVISION REGULATION 
IN ESCHERICHIA COLI) ....................................................................................................................................... 195 
STUDIJ FILOGENETSKI SAČUVANIH I INDUSTRIJSKI VAŽNIH GENA (STUDY OF 
PHYLOGENETICALLY CONSERVED AND INDUSTRIALLYIMPORTANT GENES)...............................  196 
STRUKTURA I FUNKCIJA FOTOSINTETSKOG APARATA (STRUCTURE AND FUNCTION 
OF PHOTOSYNTHETIC APPARATUS) ...................................................................................................  197 
REGULACIJA FOTOSINTEZE IMUNOFILINOM TLP40 (REGULATION OF PHOTOSYNTHESIS 
BY TLP40 IMMUNOPHILIN)        ........................................................................................................................... 198 
ORGANIZACIJA I EVOLUCIJA EUKARIOTSKOG GENOMA (ORGANIZATION AND 
EVOLUTION OF EUKARYOTIC GENOME) ............................................................................................. 198 
MOLEKULARNI BILJEŽI U ODREĐIVANJU VRSTA UNUTAR RODA PIMELIA (TENEBRIONIDAE, 
COLEOPTERA) (MOLECULAR MARKERS IN DETERMINATION OF SPECIES VVITHIN THE 
GENUS PIMELIA (TENEBRIONIDAE, COLEOPTERA))        ............................................................................... 199 
SAČUVANE SEKVENCE VISOKOPONAVLJAJUĆIH DNA SRODNIH VRSTA (CONSERVED 
HIGHLY REPETITIVE DNA SEOUENCES IN RELATED SPECIES)    ................................................................ 199 
MOLEKULARNI MEHANIZMI KARCINOGENEZE (MOLECULAR MECHANISMS OF 
CARCINOGENESIS) ..................................................................................................................... 200 
SKRAĆIVANJE TELOMERA KAO MEHANIZAM STANIČNOG STARENJA (TELOMERE 
SHORTENING AS A MECHANISM OF CELLULAR AGING)  .............................................................................. 201 
STANIČNI ODGOVOR NA GENOTOKSIČNE AGENSE (CELL RESPONSE TO GENOTOXIC 
AGENTS)...................................................................................................................................... 202 
VEKTORSKE VAKCINE PROTIV PSEUDORABIES VIRUSA (VECTOR VACCINES AGAINST 
PSEUDORABIES VIRUS) ................................................................................................................. 203 
INICIJACIJA TRANSKRIPCIJE KOD EUKARIOTA (TRANSCRIPTION INITIATION IN 
EUKARYOTES) ............................................................................................................................ 203 
GENETIKA I DINAMIKA BIOAKTIVNIH MOLEKULA (GENETICS AND DYNAMICS OF 
BIOACTIVE MOLECULES) ............................................................................................................ 204 
FITOHORMONI U KOORDINACIJI VEGETATIVNOG I GENERATIVNOG RASTA 
(PHYTOHORMONES IN THE COORDINATION OF VEGETATIVE AND GENERATIVE 
DEVELOPMENT) ..................................................................................................................................205 
PRILOZI .......................................................................................................................................................................205 
NEUROKEMIJA SINAPTIČKE TRANSMISIJE (NEUROCHEMISTRY OF SYNAPTIC 
TRANSMISSION)...........................................................................................................................211 
SEROTONINSKI PRIJENOSNIK: ISTRAŽIVANJE STRUKTURE I EKSPRESIJE GENA NA MODELU ŠTAKORA 
(SEROTONIN TRANSPORTER: STUDIES OF GENE STRUCTURE AND 
EXPRESSION ON A RAT MODEL) ..................................................................................................211 
PRILOZI .......................................................................................................................................................................212 
OBALNI I MORSKI FITOINDIKATORI JADRANSKIH OTOKA I PRIMORJA (COASTAL AND 
MARINE PHYTO-INDICATORS IN A DRI ATI C ISLANDS AND LITTORAL) .......................................213 
EKOLOŠKI MODELI PROSTORNE RAZDIOBE VEGETACIJE I FITODIVERZITETA 
(ECOLOGICAL MODELS OF SPATIAL DISTRIBUTION OF VEGETATION AND 
PHYTODIVERSITY) .................................................................................................................... 214 
PRILOZI .......................................................................................................................................................................214 
ZAVOD ZA MOLEKULARNU MEDICINU (DIVISION OF MOLECULAR MEDICINE) ...................................... 215 
ISTRAŽIVANJE RAKA (CANCER RESEARCH)...........................................................................................215 
AKTIVACIJA GENA U LEUKEMIJAMA (GENE ACTIVATION IN LEUKAEMIA) ....................................... 220 
GENETIČKA ISTRAŽIVANJA GORLINOVA SINDROMA (MOLECULAR GENETICS OF 
GORLIN SYNDROM) .....................................................................................................................221 
GENSKO LIJEČENJE TUMORA (TUMOR GENE THERAPY) ................................................................. 222 
MOLEKULSKO-GENTIČKA OSNOVA NASTANKA MEDULARNOG KARCINOMA ŠTITNJAČE 
(THE MOLECULAR-GENETIC BASIS OF MEDULLARY THYROID CARCINOMA) .............................................. 223 
MOLEKULSKO-GENETIČKA OSNOVA METASTAZIRANJA (MOLECULAR-GENETICS 
BASIS OF CANCER METASTASIS) ................................................................................................224 
GENETIČKA OSNOVA TUMORA DEBELOG CRIJEVA (GENETICS OF COLON CANCER) ...............................225 
ULOGA GENA DPC4 U KARCINOMIMA GUŠTERAČE (THE ROLE OF DPC4 GENE IN 
PANCREATIC CARCINOMAS)................................................................................................................................226 
PATOGENEZA KRONIČNE LIMFOCITNE LEUKEMIJE (PATHOGENESIS OF CHRONIC 
LYMPHOCYTIC LEUKEMIA) .................................................................................................................... 226 
OPIOIDNI PEPTIDI I HEMATOPOEZA (OPIOID PEPTIDES AND HEMATOPOIESIS) ........................... 227 
ORGANOTIPIČNA KULTURA KOŽE (ORGANOTYPIC SKIN CULTURE) .................................228 
MEHANIZMI DJELOVANJA ENKEFALINA I PEPTIDOGLIKANA (MECHANISMS OF 
ACTIVITY OF ENKEPHALINS AND PEPTIDOGLYCANS) ....................................................................... 228 
KARAKTERISTIKE VEZANJA ENKEFALINA ZA HUMANE NEUTROFILE I MODULACIJA NJIHOVE FUNKCIJE 
(MODULATION OF IMMUNE RESPONSE BY ENKEPHALIN BINDING TO 
NEUTROPHILS) ..................................................................................................................................................... 229 
CIJEPLJENJE VIRUSNIM PODJEDINICAMA (VACCINATION WITH VIRAL SUBUNITS) ...................... 229 
UZROCI I POSLJEDICE PRESAĐIVANJA ENDOKRINOG TKIVA PANKREASA (CAUSES 
END CONCEOUENCES OF TRANSPLANTATION ENDOCRINE TISSUE OF PANCREAS) ...230 
PROLIFERACIJA I DIFERENCIJACIJA NORMALNE I TUMORSKE STANICE 
(PROLIFERATION AND DIFFERENTIATION OF NORMAL AND TUMOR CELL) ................................ 231 
ISTRAŽIVANE BIOLOŠKO-KEMIJSKIH INTERAKCIJA ČIMBENIKA RASTA I MEDIJATORA 
OKSIDATIVNOG STRESA (HNE) (INVESTIGATION OF BIOLOGICAL AND CHEMICAL 
INTERACTION OF GROVVTH FACTORS AND MEDIATOR OF OXIDATIVE STRESS (HNE)) ............................232 
NOVI PRISTUPI U TERAPIJI MALIGNIH BOLESTI (NEWAPPROACHES IN THE 
TREATMENT OF MALIGNANT DISEASES) ............................................................................................233 
POGON ZA UZGOJ LABORATORIJSKIH ŽIVOTINJA ............................................................................234 
PRILOZI ...................................................................................................................................................................... 235 
NEUROFARMAKOLOGIJA GABA I 5-HT SUSTAVA (NEUROPHARMACOLOGY OF GABA 
AND 5-HT SYSTEM).................................................................................................................................247 
PRILOZI ...................................................................................................................................................................... 249 
ZAVOD ZA ISTRAŽIVANJE MORA (CENTER FOR MARINE RESEARCH)...................................................251 
ISTRAŽIVANJE PROCESA I EKOLOŠKIH ODNOSA U JADRANU (RESEARCH OF 
PROCESSESAND ECOLOGICAL RELATIONSHIPS IN THE ADRIATIC)...................................................251 
BIOLOŠKA RAZNOLIKOST ODABRANIH PODRUČJA JADRANSKOG MORA 
(BIOLOGICAL DIVERSITY OF SELECTED ADRIATIC SEA AREAS) .....................................................252 
MEHANIZAM DUGOROČNIH PROMJENA KRUŽENJA ORGANSKE TVARI U EKOSUSTAVU 
SJEVERNOG JADRANA S POSEBNIM OSVRTOM NA EUTROFIKACIJU I "CVJETANJE MORA" 
(MECHANISM OF LONG-TERM CHANGES IN THE ORGANIC MATTER CVCLE OF THE NORTHERN 
ADRIATIC ECOSYSTEM, WITH SPECIAL 
REFERENCE TO EUTROPHICATION AND MUCILAGE EVENTS) ........................................................254 
PROCESI STVARANJA I PRETVORBE ORGANSKE TVARI U EKOSUSTAVU JADRANSKOG MORA S 
POSEBNIM OSVRTOM NA EUTROFIKACIJU I "CVJETANJE MORA" (PRODUCTION AND 
TRANSFORMATION PROCESSES OF ORGANIC MATTER IN THE NORTHERN ADRIATIC 
ECOSYSTEM, WITH SPECIAL REFERENCE TO 
EUTROPHICATION AND MUCILAGE EVENTS) .....................................................................................256 
SATELITSKA DETEKCIJA I MATEMATIČKO MODELIRANJE JADRANA (REMOTE 
SENSING AND MATHEMATICAL MODELING OF THE ADRIATIC) .......................................................258 
UTJECAJ ZAGAĐENJA NA PROGRAMIRANE BIOSINTEZE U MORSKIM ORGANIZMIMA S POSEBNIM 
OSVRTOM NA PROCJENU GENOTOKSIČNOG RIZIKA (IMPACT OF POLLUTION ON PROGRAMMED 
BIOSYNTHESIS IN MARINE ORGANISMS WITH 
SPECIAL EMPHASIS ON GENOTOXIC RISK ASSESSMENT)...............................................................259 
TOKSIČNOST I BIOKEMIJSKI ODGOVOR ORGANIZAMA NA ZAGAĐENJE (TOXCICITY 
AND BIOCHEMICAL RESPONSE OF ORGANISMS ON POLLUTION IMPACT) ....................................260 
EKOFIZIOLOŠKA ISTRAŽIVANJA MORSKIH ORGANIZAMA U POVOLJNIM I STRESNIM UVJETIMA. 
TRANSPORTNI MEHANIZMI OSMOLITA, TOKSIČNIH METALA I RADIONUKLIDA 
(ECOPHYSIOLOGICAL STUDIES OF MARINE ORGANISMS UNDER FAVOURABLEAND STRESS 
CONDITIONS. TRANSPORTMECHANISMS OF 
OSMOLYTES, TOXIC METALS AND RADIONUCLIDES) ........................................................................261 
TAJNIŠTVO, AKVARIJ, ISTRAŽIVAČKE PLOVNE JEDINICE, SLUŽBA ODRŽAVANJA ........................263 
ISTRAŽIVANJA IZVAN PROGRAMA TRAJNE ISTRAŽIVAČKE DJELATNOSTI (RESEARCH 
ACTIVITIES OUT OF THE CONTINUOUS RESEARCH PROGRAMME) ...................................................................263 
PRILOZI .......................................................................................................................................................................268 
ZAVOD ZA ISTRAŽIVANJE MORA I OKOLIŠA (CENTER FOR MARINE AND 
ENVIRONMENTAL RESEARCH) .....................................................................................................................275 
ISTRAŽIVANJE OKOLIŠNOG RIZIKA U JADRANSKOM I KOPNENOM DIJELU HRVATSKE 
(ENVIRONMENTAL RISK STUDIES IN THE ADRIATIC AND CONTINENTAL REGIONS OF 
CROATIA).....................................................................................................................................................275 
BIOGEOKEMIJA SPECIFIČNIH BIOGENIH I ANTROPOGENIH ORGANSKIH SPOJEVA U MORU I 
KOPNENIM VODAMA (BIOGEOCHEMISTRY OF SPECIFIC BIOGENIC AND ANTHROPOGENIC 
ORGANIC COMPOUNDS IN THE MARINE AND FRESHVVATER 
SYSTEMS)........................................................................................................., .....................................276 
FIZIKALNA KEMIJA I BIOGEOKEMIJSKE RAVNOTEŽE I PROCESI TRAGOVA METALA U MODELNIM I 
PRIRODNIM VODENIM SUSTAVIMA (PHYSICAL CHEMISTRY AND BIOGEOCHEMICAL EQUILIBRIUM 
AND PROCESSES OF TRAČE METALS IN MODEL 
AND NATURAL AOUATIC SYSTEMS).....................................................................................................278 
RAZVOJ I PRIMJENA AUTOMATSKOG VOLTAMETRIJSKOG MJERENJA FIZIČKOKEMIJSKIH VRSTA 
TRAGOVA METALA (DEVELOPMENT AND APPLICATICN OF AUTOMATED 
VOLTAMMETRIC MEASUREMENTS OF TRAČE METALS) ..................................................................................280 
PRIRODA I REAKTIVNOST ORGANSKIH TVARI U MORU I KOPNENIM VODAMA 
(NATURE AND REACTIVITY OF ORGANIC SUBSTANCES IN MARINE AND 
FRESHVVATER SYSTEMS) ....................................................................................................................280 
SPECIJACIJA SUMPORA U MORU IINTERSTICIJSKOJ VODI MORSKOG SEDIMENTA 
(SULFUR SPECIATION IN THE SEAVVATER COLUMN AND MARINE POREVVATERS)................................. 282 
STUDIJ ELEKTROKEMIJSKIH REAKCIJA U ANALITIČKE SVRHE (STUDY OF 
ELECTROCHEMICAL REACTIONS IN ANALITVCAL PURPOSES) .................................................. 282 
MODELIRANJE FIZIČKIH I KEMIJSKIH PROCESA U VODI I NA GRANICAMA FAZA (SIMULATION OF 
PHVSICAL AND CHEMICAL PROCESSES IN WATER AND AT 
SOLID/LIQUID INTERFACES) ....................................................................................................... 284 
ORGANIZMI, BIOINDIKATORI KVALITETE VODE U KOJOJ ŽIVE (ORGANISMS AS 
BIOINDICATORS OF QUALITY OF THE VVATER IN WHICH THEYLIVE)......................................... 285 
POVRŠINSKO-KEMIJSKA I ELEKTROKEMIJSKA SVOJSTVA GRANICA FAZA ČVRSTO/TEKUĆE 
(SURFACE-CHEMICAL AND ELECTROCHEMICAL PROPERTIES OF 
THE SOLID/LIOUID INTERFACE)...................................................................................................286 
EUTROFIKACIJA I PROCESI NA MEĐUPOVRŠINAMA (EUTROPHICATION AND 
INTERFACIAL PROCESSES) .........................................................................................................288 
KRETANJE I SUDBINA RADIONUKLIDA I MIKROELEMENATA U PRIRODNIM 
SUSTAVIMA (CYCLING AND THE BEHAVIOUR OF RADIONUCLIDES AND 
MICROELEMENTS IN ENVIRONMENTAL SAMPLES) .....................................................................289 
MULTIKSENOBIOTIČKA REZISTENCIJA U PROCJENI OKOLIŠNOG RIZIKA 
(MULTIXENOBIOTIC RESISTANCE IN ENVIRONMENTAL RISK ASSESSMENT)..............................291 
KSENOESTROGENI PESTICIDI KAO SUPSTRATI MEHANIZMA MULTIKSENOBIOTIČKE OTPORNOSTI 
VODENIH ORGANIZAMA (XENOESTROGEN PESTICIDES AS SUBSTRATES 
OF MULTIXENOBIOTIC RESISTANT MECHANISM OF AOUATIC ORGANISMS) .................292 
ISTRAŽIVANJE UČINKA METALA NA ORGANIZME PUTEM BIOMARKERA 
(BIOMARKERS AND THE BIOLOGICAL EFFECTS OF METALS ON ORGANISMS)...........................292 
ISTRAŽIVANJE KEMIJSKE REAKTIVNOSTI METALTIONEINA (STUDY ON CHEMICAL 
REACTIVITY OF METALLOTHIONEINS)   ........................................................................................................... 294 
ISTRAŽIVANJE UGROŽENOSTI VODA I POSTUPAKA ODSTRANJIVANJA 
VISOKOSTABILNIH ORGANSKIH ZAGAĐIVALA KAO POSLJEDICA RATA NA P ODRUČJU 
KRŠA (RESEARCH OF JEOPARDIZED VVATER AND ELIMINATION (CLEANING UP OF) 
HIGHLYSTABILE ORGANIC COMPOUNDS AS A REMEDY OF 
WAR IN KARST REGION) ............................................................................................................. 294 
ISTRAŽIVANJA IZVAN PROGRAMA TRAJNE ISTRAŽIVAČKE DJELATNOSTI ("RESEARCH 
ACTIVITIES OUT OF THE CONTINUOUS RESEARCHPROGRAMME) ................................................................... 296 
PRILOZI....................................................................................................................................................................... 296 
ZAVOD ZA LASERSKA I ATOMSKA ISTRAŽIVANJA I RAZVOJ (DIVISION OF LASER AND 
ATOMIC RESEARCH AND DEVELOPMENT) ..................................................................................................307 
OPTRONIČKA INSTRUMENTACIJA OBRAMBENIH SUSTAVA (OPTRONIC INSTRUMENTATION 
OF DEFENSE SYSTEMS) .............................................................................................................................................307 
OPTRONIČKA INSTRUMENTACIJA OBRAMBENIH SUSTAVA (OPTRONIC 
INSTRUMENTA TION OF DEFENSE SYSTEMS)............................................................................. 308 
PRILOZI .......................................................................................................................................................................310 
SERVISI.............................................................................................................................................................311 
CENTAR ZA NUKLEARNU MAGNETSKU REZONANCUJU (CENTER FOR NUCLEAR 
MAGNETIC RESONANCE) ...............................................................................................................................313 
PRILOZI .......................................................................................................................................................................312 
KNJIŽNICA (LIBRARY) .................................................................................................................................... 317 
PRILOZI .......................................................................................................................................................................320 
RAČUNSKI CENTAR (COMPUTING CENTER) ...............................................................................................323 
FLUKTUACIJA ZAPOSLENIH U INSTITUTU ..................................................................................................325 
ABECEDNO KAZALO ......................................................................................................................................329 
1PREDGOVOR


















        
 
   
 
       

  
 !   
    
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usporedbi s ranijim godinama i znatan je broj novaka postigao akademske stupnjeve
magistra, odnosno doktora prirodnih znanosti.
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	 dr. sc. Alfred Švarc, voditelj teme
Laboratorij za teškoionsku fiziku
T00980203 Fizika teških iona
  /	( &" 	

laboratorija i teme
Laboratorij za elektromagnetske i slabe interakcije
 %" 
  " 
	# 	




T00980205 Foton atom raspršenje dr. sc. Krunoslav Pisk, voditelj teme
Laboratorij za nuklearnu mikroanalizu
& '!	 	 ' 
#  

  	 *7 	

laboratorija i teme
Laboratorij za mjerenje niskih aktivnosti
T00980207 Prirodni radioizotopi i procesi u plinovima
  	 	( $!7 	

laboratorija i teme
Laboratorij za fiziku visokih energija
T00980208 Eksperimentalna fizika visokih energija
dr. sc. Krešo Kadija, voditelj
laboratorija i teme
8Tema izvan laboratorija












molekula; interakcije i dinamika
dr. sc. Branko Pivac, predstojnik
zavoda i direktor programa
)	
  *	& 	  "	
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   +		  "		

dr. sc. Branko Pivac, voditelj
laboratorija i teme
Laboratorij za tanke filmove
T00980302 Amorfni tanki filmovi
  	 /7 	

laboratorija i teme
Laboratorij za molekulsku fiziku
T00980303 Raspršenje svjetla, interakcije i dinamika materije










  	 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	
programa, predstojnik zavoda do
;D<;;<<<   	. %	
	7
predstojnik zavoda od 01.03.2000.
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	 	7 	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laboratorija i teme do 29.02.2000. dr.
sc. Dragan Gamberger, voditelj






T00980502 Optimizacija obrade signala i podataka
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zavoda i direktor programa
Laboratorij za kemijsku kinetiku i atmosfersku
kemiju
T00980601 Sastav, svojstva i dinamika plinskih sustava dr. sc. Tomislav Cvitaš, voditelj teme
T00980604 Reaktivnost i reakcijski mehanizmi dr. sc. Leo Klasinc, voditelj laboratorija
i teme
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voditeljica laboratorija i teme
Grupa za teorijsku kemiju
&, (








Laboratorij za kemijsku i biološku kristalografiju
T00980608 Struktura i svojstva (bio)molekula








	 dr. sc. Greta Pifat-Mrzljak, voditeljica
teme









dr. sc. Zorica Veksli, voditeljica
laboratorija i teme
Tajništvo
ZAVOD ZA ORGANSKU KEMIJU I BIOKEMIJU
Program 009807
Selektivni procesi na molekulskoj i supramolekulskoj razini
  %	( )
7 "	

zavoda i direktor programa
Laboratorij za stereoselektivnu katalizu i
biokatalizu
. $
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   	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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 
dr. sc. Kata Majerski, voditeljica
laboratorija i teme
Laboratorij za supramolekularnu i nukleozidnu
kemiju
T00980703 Projektiranje i sinteza supramolekularnih sustava
   C7 	

laboratorija i teme
Laboratorij za kemiju ugljikohidrata, peptida i
glikopeptida
T00980704 Razvoj receptor-selektivnih analoga bioaktivnih peptida
dr. sc. Štefica Horvat, voditeljica
laboratorija i teme
Laboratorij za celularnu biokemiju
., /
	 "0 "	1 	1 

1 
dr. sc. Ljubinka Vitale, voditeljica
laboratorija i teme
Program 009808




Laboratorij za fizikalno-organsku kemiju





Laboratorij za molekulsku spektroskopiju
 ("		+	 	 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Grupa za kvantnu organsku kemiju
T00980803 Elektronska struktura molekula i atomskih grozdova




ZAVOD ZA KEMIJU MATERIJALA
Program 009809
Znanost i tehnologija materijala
  	' 7 "	

zavoda i direktor programa






  	 !	7 	

laboratorija i teme
T00980903 Sinteza i mikrostruktura metalnih oksida i
oksidnih  stakala
  	' 7 	
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Laboratorij za radijacijsku kemiju i dozimetriju
 %"	4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  	"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3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laboratorija i teme




dr. sc. Franjo Ranogajec, voditelj teme
)	
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T00980906 Intermetalni spojevi i metalni hidridi
  C( . 	

laboratorija i teme
Laboratorij za kemiju kompleksnih spojeva
T00980908 Supravodljivi oksidi
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direktor programa od 01.03.2000.
Laboratorij za mikrobnu genetiku
T00981001 Uloga rekombinacije u popravku DNA i
stabilnosti plazmida
  C
	 3 	7 	

laboratorija i teme do 21.01.2000. dr.
sc. Erika Salaj–Šmic, voditeljica
laboratorija i teme od 01.03.2000.
T00981009 Inicijacija transkripcije kod eukariota dr. sc. Marija Sopta, voditeljica teme
Laboratorij za molekularnu mikrobiologiju






Laboratorij za molekularnu genetiku
* $ 	#   
  #
dr. sc. Vera Gamulin, voditeljica
laboratorija i teme
Laboratorij za elektronsku mikroskopiju
T00981005 Struktura i funkcija fotosintetskog aparata





Laboratorij za molekularnu genetiku eukariota
T00981006 Organizacija i evolucija eukariotskog genoma
  =6 E 	7 	

laboratorija i teme
Laboratorij za eksperimentalnu kancerologiju
T00981007 Molekularni mehanizmi karcinogeneze
dr. sc. Branko Brdar, voditelj
laboratorija i teme
)	
  ' 	& '
 $ 	#		
  #		 #
dr. sc. Maja Osmak, voditeljica
laboratorija i teme
Tema izvan laboratorija:
T00981010 Strukturni i funkcionalni aspekti biološke selektivnosti dr. sc. Volker Magnus, voditelj teme






dr. sc. Branimir Jernej, voditelj
laboratorija i teme
)	
  	(  	+	

Tema izvan programa:
00980004 Obalni i morski fitoindikatori jadranskih otoka
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zavoda i direktor programa
)	
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
T00981101 Aktivacija gena u leukemijama
dr. sc. Mariastefania Antica, voditeljica
laboratorija i teme




	 dr. sc. Sonja Levanat, voditeljica teme
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	  	
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laboratorija i teme
Laboratorij za molekularnu patologiju
 '		 # 		 "

dr. sc. Koraljka Gall Trošelj, v. d.
voditeljice laboratorija od 1.5.2000.
  #( ,7 	
 (
Laboratorij za eksperimentalnu hematologiju,
imunologiju i onkologiju











	 	  dr.sc. Rajko Kušec, voditelj teme od
1.10.2000.
T00981111 Novi pristupi u terapiji malignih bolesti   	 /7 	
 (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Laboratorij za modifikatore biološkog odgovora
T00981107 Mehanizmi djelovanja enkefalina i peptidoglikana
dr. sc. Ivo Hršak, voditelj laboratorija i
teme
Laboratorij za imunokemiju
T00981108 Cijepljenje virusnim podjedinicama
   ,	7 	

laboratorija i teme
Laboratorij za molekularnu endokrinologiju i
transplantaciju
 7"









Laboratorij za diferencijaciju stanica i tkiva
T00981110 Proliferacija i diferencijacija normalne i tumorske
stanice
dr. sc. Mislav Jurin, voditelj laboratorija
i teme
Laboratorij za molekularnu neurofarmakologiju
Tema izvan programa
00980001 Neurofarmakologija GABA i 5-HT sustava





 dr. sc. Lidija Šuman, voditeljica pogona
Tajništvo
   
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 		  8

dr. sc. Renato Batel,
direktor programa







dr. sc. Nevenka Zavodnik, voditeljica
laboratorija i teme






dr. sc. Danilo Degobbis, voditelj
laboratorija i teme
T00981304 Procesi stvaranja i pretvorbe organske tvari u Jadranu dr. sc. Nenad Smodlaka, voditelj teme




 	"  #		 
"
dr. sc. Renato Batel, voditelj
laboratorija i teme
Laboratorij za ekotoksikologiju































  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	

zavoda i direktorica programa
Laboratorij za biogeokemiju organskih spojeva
T00981501 Biogeokemija organskih spojeva u prirodnim vodama
dr. sc. Marijan Ahel, voditelj
laboratorija i teme
)	
  %		&   "	
 '
T00981502 Fizikalna i biogeo-kemija tragova metala u
vodenim sustavima
dr.sc. Goran Kniewald, v.d. voditelj
laboratorija
dr. sc. Marko Branica, voditelj teme
, :
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T00981503 Priroda i reaktivnost organskih tvari u moru i
kopnenim vodama
  	. 		7 	
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laboratorija i teme
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laboratorija i teme

















T00981509 Kretanje i sudbina radionuklida i mikro elemenata











voditeljica laboratorija i teme
, 7#
		 	 
 	+	  +	
 
 dr. sc. Mladen Picer, voditelj teme
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biomarkera
dr. sc. Biserka Raspor, voditeljica
laboratorija i teme
Grupa za satelitsku oceanografiju

















dr. sc. Antun Peršin, predstojnik
zavoda i direktor programa





dr. sc. Antun Peršin, voditelj
laboratorija i teme




NMR servis   8. %7>3	"7 	


 mr. sc. Jadranka Stojanovski,
voditeljica
	  dr. sc. Radovan Brako, voditelj
UPRAVA Gordana Štanfel, dipl. iur.
v.d. predstojnice do 11.04.2000.
Mirna Benat, dipl. iur.
predstojnica od 12.04.2000.
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Odsjek za komercijalne poslove  /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
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Odsjek zaštite na radu (  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Tajništvo
    	

USLUGE 	 	7 	

$














Broj Nazivi programa Direktor
P009801 	 			  	 Dr. sc. Branko Guberina
P009802 			  	     
P009803 		 		 
materije i molekula; interakcije i dinamika
Dr. sc. Branko Pivac
P009805 Modeliranje procesa inteligentnim
		 		
   	 !"
P009806 #	  		 $  "$
tvari
   	 	
P009807 Selektivni procesi na molekulskoj i
supramolekulskoj razini
  % &
P009808 Elektronska struktura i dinamika organskih
molekula
  '		 '	
P009809 Znanost i tehnologija materijala   #	 '
P009810 #	( 	  	 	"
genoma
  ) "
do 21.1.2000.
   	 *
od 1.3.2000.
P009811 		 		   +* ,	
P009813 		 -	  *$ 	 
Jadranu
Dr. sc. Renato Batel
P009815 		 *" 	  		 
kopnenom dijelu Hrvatske
  !	 .
P009816 /-	 		 	$
sustava
Dr. sc. Antun Peršin
Broj Nazivi tema Voditelj
T00980001 Neurofarmakologija GABA i 5-HT sustava   		 ,
T00980002  	 	- 	 Dr. sc. Branimir Jernej
T00980004 Obalni i morski fitoindikatori jadranskih
otoka
  	 )

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PROJEKTI MINISTARSTVA ZNANOSTI I
TEHNOLOGIJE
Naziv projekta Voditelj
Uspostavljanje modela toksikoloških i antitumorskih
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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Dr. sc. Nenad Smodlaka
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Ahel, Marijan. Utjecaj eutrofikacija na ciklus organskog ugljika u priobalnim vodama Jadrana,
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Branica, Marko. Biogeokemijski procesi i elementarno izotopski sastav u Jadranskom moru,
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IRB-a i Zavoda za teorijsku fiziku  PMF-a, prof. dr. sc. Marko Robnik, Director,
Center for Applied Mathematics and Theoretical Physics (CAMTP), University of
Maribor, Maribor, Slovenia: Randomness in the Classical Chaotic Motion
12. listopad, Seminar Zavoda za molekularnu medicinu, dr. sc. Milica Murn, Krka d.d., Novo
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IRB-a i Zavoda za teorijsku fiziku  PMF-a, prof. dr. sc. Marko Robnik, Director, Cnter
for Applied Mathematics and Theoretical Physics (CAMTP), University of Maribor,
Maribor, Slovenia: Studies in the WKB Metod in 1-dimensional Hamiltonian Systems
25. listopad,  	
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Erviniae chrysantemi
9. studeni, Seminar Zavoda za molekularnu medicinu, prof dr. sc. Biserka Nagy,
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21. studeni, (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prof.: MEDLINE baza podataka, Core Biomedical Collection i Evidence Based
Medicine Reviews
23. studeni, Seminar Zavoda za molekularnu medicinu, prof. dr.sc. Svorad Štolc, Institute of
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Stobadine – an example of tissue protection by free radical scavenging
29. studeni,  	
	 	  , dr. sc. Aleksandra Horvat,
Filozofski fakultet, Odsjek za informacijske znanosti: Zakon o autorskom pravu i
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1. prosinac,  # ! 
	 $  , dr. sc. Jerry L. Miller, Ocean
Sciences Branch, Naval Research Laboratory, Stennis Space Center, MS, U.S.A.:
Salinity Remote Sensing
4. prosinac, 99. kolokvij Zavoda za molekularnu genetiku, dr. sc. Igor Weber, Max-Planck-
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6. prosinac, Seminar Zavoda za molekularnu medicinu, dr. sc. Jean de Gunzburg,
Laboratorij za prijenos signala i onkogenezu, INSERUM U-528, Institut Curie, Pariz,
Francuska: Rap proteins: small G proteins that may talk with lagre ones
20. prosinac, #	" $	 # ! *  # ! 	!" $ +, 
Hrvatskog kemijskog društva, dr. sc. Jerzy Cioslowski, Florida State University;
Department of Chemistry, Tallahassee, S.A.D.: Electronic structure theory of magnetic
shielding in atoms and molecules
22. prosinac, Seminar Zavoda za molekularnu medicinu, dr. sc. ; =	+	, Center for
Applied Molecular Biology, School of Pharmacy, University of London, London,
England: Human chromosome 21 gene dose effects as paths to novel key regulators of
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4. Dr. sc. ZORICA VEKSLI
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posebice za razvoj i primjenu novih metoda elektronske spinske rezonancije.
NAGRADA HRVATSKE AKADEMIJE ZNANOSTI I UMJETNOSTI
1. Dr. sc. ZORICA VEKSLI
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THEORETICAL RESEARCH OF THE STRUCTURE OF
MATTER
Direktor programa: dr. sc. Branko Guberina
Teme u sastavu programa:
Niskodimenzionalni sustavi, slojevi i površine, dr. sc. Radovan Brako, voditelj teme
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Kvantna teorija polja, statistike i simetrije, dr. sc. Stjepan Meljanac, voditelj teme
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impulsa, mr. sc. Kornelija Passek, nositeljica projekta
Kvantna dinamika kolektivnih fluktuacija oko solitonskih konfiguracija u niskodimenzijskim
sustavima, dr. sc. Larisa Jonke, nositeljica projekta
Program rada:
Niskodimenzionalni sustavi, tanki slojevi i površine. " 			 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detaljne spoznaje o plohama potencijalne energije, a time i o vibracijama, difuziji i ostalim
svojstvima adsorbata. Radi se na razvoju metode vezanih kanala za opis reakcija, te na
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modelu i stabilnost koreliranih elektronskih sustava u Holstein-Hubbardovom modelu s
primjenom na metalne okside.
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teških kvarkova), na perturbativnom QCD (ekskluzivni procesi), Monte Carlo simulaciji QCD
na rešetci i razvoju po 1/g i 1/d (kvark-gluonska plazma, gluonska fuzija, kiralni kondenzati
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razvoj po 1/g i 1/d u QCD na rešetci i razrješenje kontroverzi u svezi dezorijentiranih kiralnih
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spinskim svojstvima kvarkova i gluona, te nove doprinose poznavanju elektromagnetske
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zvijezda, te uloga koju bi ovi tamni objekti mogli igrati u formiranju struktura u ranom svemiru.
Kvantna teorija polja, statistike i simetrije. *$ 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posebice ujedinjeni pristup statistikama, njihova klasifikacija, unutarnja konzistentnost i
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konfiguracija u Calogero-Sutherlandovim i Chern-Simonsovim sistemima. Namjerava se
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mehanizam kršenja simetrije baziran na nekontraktibilnosti prostor-vremena i njegov utjecaj
na mjerenja na visokim energijama, kao i veza s kozmologijom Einstein-Cartan-ove
gravitacije.
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modela dezorijentiranog kiralnog kondenzata (DCC) u višepionskoj produkciji. Ispituje se
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teorijski modeli fraktalne molekulske organizacije uz primjenu metoda nelinearne dinamike u
kemiji (koloidni agregati), biomedicini (struktura EKG-a kod stabilne angine pektoris;
modeliranje limfocitne leukemije) i genetici (kodiranje i teorijska analiza proteinskih
sekvencija).
Research programme:
Low-dimensional systems, thin films and surfaces. Research in surface physics includes the
study of the structure and dynamics of clean surfaces and adsorbed atoms and molecules.
The aim is to obtain detailed knowledge of potential energy surfaces, and hence of vibrational
properties, diffusion, and other properties of adsorbates. A coupled-channel method for the
description of reactions is being developed, and the research of vibrational properties, the
induced surface stress and of the adsorbate-adsorbate interaction is being done. Also, theory
of photoabsorption in the periodic Anderson model and stability of correlated electronic
systems in the Holstein-Hubbard model with application to metal oxides, have been studied.
Theoretical research of elementary particle properties. The proposed investigations in particle
physics are expected to contribute to the theoretical knowledge of fundamental particles and
their interactions. The investigations are based on the description of nonperturbative effects
using vacuum condenstates (heavy-quark decays), on perturbative QCD (exclusive
processes), Monte Carlo simulations of lattice QCD, 1/g and 1/d expansions (quark-gluon
plasma, gluonic fusion, chiral condensates, etc.). The proposed research is expected a) to
investigate nonperturbative effects in c- and b-quark decays, b) to improve the calculation of
penguin processes, c) to investigate radiative B-meson decays and CP violation, d) to
investigate mechanisms of symmetry restoration, appearance of QCD plasma and 1/g and
1/d expansions in lattice QCD, and solution of  controversy concerning disoriented chiral
condensates, e) to calculate exclusive processes in order to obtain new knowledge of scaling
and spin properties of quarks and gluons, and new contributions to the understanding of the
electromagnetic structure of hadrons. In astroparticle physics and cosmology a proposal is to
study the phase transition in the system of gravitating massive fermions (neutrinos,
neutralinos) and quasi-degenerate fermion stars, and the role these compact dark objects
could play in structure formation in the early universe.
Quantum field theory, statistics and symmetries. Investigation of generalized statistics,
particularly a unified approach to all types of statistics, their classification, internal consistency
and study of fundamental physical properties of generalized statistics. Investigations of
quantum dynamics and energy spectra of collective fluctuations around soliton configurations
in the Calogero-Sutherland and the Chern-Simons systems. Continuation of investigations of
the normalization of Wilson operators in Minkowski space and the problem of analytical
extension from Euclidean to Minkowski space. Study of the alternative symmetry-breaking
mechanism based on the assumption of the noncontractible spacetime and its impact on
high-energy data, as well as the consequences for the cosmology of the Einstein-Cartan
gravity.
Multiparticle correlations and fluctuations. Investigation of the nature of dynamical fluctuations
and many-particle correlations in the central and fragmentation regions of heavy-ion
collisions. Application of the disoriented chiral condensate (DCC) model to pion production
processes. Fractal analysis of suspended aggregates (clouds) of particles in seawater.
Theoretical models of fractal molecular organization and nonlinear dynamics in chemistry
(colloid aggregates), biomedicine (structure of ECG in stable angina pectoris; modeling of
lymphocytic leukaemia) and genetics (coding and theoretical analyses of proteine
sequences).
NISKODIMENZIONALNI SUSTAVI, SLOJEVI I POVRŠINE
LOW-DIMENSIONAL SYSTEMS, THIN FILMS, AND SURFACES
Voditelj teme: dr. sc. Radovan Brako
Tel. ++385 1 4561 199 e-mail: radovan@thphys.irb.hr
Suradnici na temi:
Radovan Brako, doktor fiz. znanosti, znanstveni savjetnik
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Marin Slobodan Tomaš, doktor fiz. znanosti, znanstveni suradnik
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Razvijena je nova formulacija metode vezanih kanala uz upotrebu optimiziranih baznih
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desorpcije s površina (W. Brenig, M.F. Hilf, R. Brako, Surf. Sci. 469). Ispitivani su efekti jake
korelacije na ponašanje elektronskih parova u Holstein-Hubbardovom modelu. Radijalna
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Physique). Razvijena je teorija spontane emisije iz dvodimenzionalnih Wignerovih  kristala i
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rezultata na druge sisteme (M.S. Tomaš, Phys. Rev. A, poslano).
Research programme and results:
The relaxation of the substrate in chemisorption on metal surfaces has been investigated. The
description based on the lattice dynamics and a parametrization of the chemisorption-induced
forces give good agreement with experiment for induced changes of the surface stress and
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model to the chemisorption of CO molecules
on several closely packed transition metal surfaces it has been found that the adsorbate-
adsorbate interaction  is repulsive and  particularly strong if the adsorbates lie along a chain
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A new formulation of the coupled channel method with the use of  optimised basis functions
has been developed, which leads to a great reduction of the size of the basis set. The method
has been applied to the problem of desorption from surfaces (W. Brenig, M.F. Hilf, R. Brako,
Surf. Sci. 469). In the Holstein-Hubbard model effects of strong correlations on the behaviour
of electronic pairs has been investigated. The radial distribution function for the electronic pair
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of Supercond. 14).
The photoemission spectra of the electrons from localized pairs have been obtained and
shown that the broad spectrum is a consequence of the strong nonlinear mixing of electronic
and
vibrational degrees of freedom. It has been shown that the strong correlation in negative-U
centres in semiconductors leads to a simple identification of such centres in photoabsorption
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theory of spontaneous emission from  two-dimensional Wigner crystals has been developed
and the probability of the electromagnetic deexcitation of  the crystal has been calculated (Z.
Lenac, M.S. Tomaš, Surf. Sci. 454-456). The work on the extension of the  theory of
spontaneous emission from  dissipative inhomogeneous systems has been started; as a first
step, the decay rate and the radiation power of an excited molecule in the centre of an
absorbing sphere has been calculated and a possible generalization of the obtained results to
other systems has been discussed (M.S. Tomaš, Phys. Rev. A, submitted).
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Phys. Lett. B 484). U ovom novom pristupu je smanjena modelska ovisnost rezultata što
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semileptonskih omjera grananja  Lambda - b bariona te da se odredi oblik barionske Isgur-
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perturbativnog QCD-a na ekskluzivne procese analizirana je funkcija strukture prijelaza piona
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Research programme and results:
1. Investigation and calculations of lifetimes of heavy hadrons started in previous years (in the
systems of singly and doubly charmed baryons and b hadrons) have been deepened and
broadened using fundamental symmetries of systems containing heavy quarks (B.Guberina,
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results has been reduced, which has made possible a more transparent comparison of
theoretical results with experiment and testing of basic assumptions of the theory. The
relations connecting different sectors of heavy hadrons (so far treated separately) have been
derived, thus achieving the general insight into a unique mechanism determining weak
decays of heavy hadrons. The  results obtained were presented at meetings in Osaka
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 Int. Conf. on High Energy Physics, ICHEP 2000, Osaka, Japan, July 27 –
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December 1-2, 2000.).
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discuss different exclusive models in order to be able to give some predictions on the
exclusive/inclusive ratio of semileptonic  Lambda b decay rates as well as to give some lower
and upper bounds on the slope of the Isgur-Wise function. The other work done in
collaboration with J.Koerner and Z.Merebashvili (Phys. Rev.D 62) deals with the analyticity
and crossing symmetry in order to determine absorptive parts of one-loop contributions in DIS
and DY processes starting from the known one-loop results for the electron - positron
annihilation process.
3. Investigation of  exclusive processes at large momentum transfer. The results of the
investigation of the spacelike electromagnetic pion form factor (Pi gamma* -> Pi process) (B.
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the application of perturbative QCD on  exclusive processes, the pion transition form factor
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Passek, IRB-TH-13/2000; K. Passek, Triangle'00, Vienna).  In a preparatory phase of the
determination of  higher - order contributions to the gamma gamma-> Pi Pi process, a set of
six four-point one-loop massless Feynman diagrams has been  calculated using the method
of dimensional regularization. These results
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fundamental  significance when calculating processes in massless pQCD.
4. A substantially new approach to the study of out of equilibrium thermal field theories
with switching on the interaction occurring at finite time has been defined.
The approach is based on the study of Wigner transforms of two - point functions.
It is observed  that, at low orders in the perturbation expansion, basic quantities:
propagators,  self - energies, etc., belong to the class of projected functions,
among which the convolution products happen to be very simple.
This  property enables one to avoid the need for the approximation schemes based on the
gradient - expansion method.
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"Quark-gluon plasma"  is given at the Int. Conference "LHC days in Split", Split, Croatia,
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Poticajni projekti u okviru teme:
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PROCESA NA OSNOVI KVANTNE KROMODINAMIKE.
INVESTIGATION OF INCLUSIVE AND EXCLUSIVE DECAYS OF HADRONIC
PROCESSES ON THE BASIS OF QUANTUM CHROMODYNAMICS.
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prostoru (V. Bardek, S. Meljanac,  Eur. Phys. J. C.17). Razmatrana je Bose-Einsteinova
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(V. Bardek, L. Jonke,  S. Meljanac, cond-mat/0012438).
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(L. Jonke).
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konusa i razmatrana do reda g4 u kvantnoj kromodinamici (A. Andraši, Eur. Phys. J. C 18).
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Research programme and results:
Generally deformed Heisenberg albegras in one dimension and their relation to the Calogero
model are investigated. The condition for generalized Leibniz rule is obtained and solved.A
set of conditions for deformed quantum-mechanical problems to have the Fock - space
representation  have been found  (V. Bardek, S. Meljanac,  Eur. Phys. J. C.17). The Bose-
Einstein condensation in two dimensions and its connection to exclusion statistics have been
studied. The analytic results for  trapped bosons in two dimensions, in the limit of weak
interaction (V. Bardek, S. Meljanac, cond-mat/0011430), and the perturbative spectrum in the
large-N limit (V. Bardek, L. Jonke, S. Meljanac, cond-mat/0012438) have been presented.
Duality in the low-dimensional systems, as a characteristic of generalized coherent states
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invited talk); Workshop "Duality in String Theory", Vienna, (L. Jonke); John Hopkins
Workshop on Nonperturbative QFT Methods and Their Applications, Budapest, (L. Jonke).
A theory of the renormalization of Wilson operators in the light – cone gauge conditions has
been established and treated to order g4 in quantum chromodynamics (A. Andraši, Eur. Phys.
J. C 18). Heavy neutrions as particles of cold dark matter have been considered, as well as
their relation to nonsingular Einstein – Cartan cosmology, thus explaining the average mass
density of the Universe and the cosmological constant ( D.Palle, Il Nuovo Cim. B115 ). In this
way, the problem of cosmological diffuse radiation could also be resolved.
Poticajni projekti u okviru teme:
KVANTNA DINAMIKA KOLEKTIVNIH FLUKTUACIJA OKO SOLITONSKIH
KONFIGURACIJA U NISKODIMENZIJSKIM SUSTAVIMA.
QUANTUM DYNAMICS OF COLLECTIVE FLUCTUATIONS AROUND SOLITONIC
CONFIGURATIONS IN LOW-DIMENSIONAL SYSTEMS.
Nositeljica projekta: dr. sc. Larisa Jonke
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ekperimentima. Mi smo taj negativni rezultat predvidjeli i objasnili u nekoliko ranijih radova (5)
kao posljedicu znatne produkcije hadronskih rezonancija na tim energijama što se na kraju
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dinamike i kaosa u ishemijskoj bolesti srca. Ispitivana je varijabilnost vremenskih serija EKG-a
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srce”,  a ostali rezultati su u pripremi za objavljivanje.
Research programme and results:
According to the research plan of the theme, the dynamics of produced pions in the central
and fragmentation regions of heavy-ion collisions has been investigated in order to
understand dynamical fluctuations and higher - order correlations related to anomalous
charge distribution of pions. The explanation of the anomalous Centauro effect in cosmic rays
via the DCC formation mechanism has not been found  satisfactory  because of its non-
appearance in the accelerator experiments.This negative results were however predicted and
explained in our earlier publications as due to an extensive production of resonances at those
energies.
A very successful scientific collaboration with Department of Chemistry of the Faculty of
Science in Zagreb on the project “Dynamics and structure of supramolecule aggregates” has
been continued by investigating the fractal structure of lyotropic liquid cristals. Within the
collaboration between the Institute for Prevention of Cardiovascular Diseases and
Rehabilitation and our theme, an expert group has been formed to study nonlinear dynamics
and chaos in ishemic heart diseases. The variability of the ECG time series in stable angina
pectoris using the methods of nonlinear dynamics has been investigated. Some of the results
were presented at the International conference in Stockholm, Sweden and in the book
“Modern Heart”. Other results are prepared for the publication.
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PMF-a, Zagreb): Fazni prijelazi, dinamike i
struktura supramolekularnih agregata u
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Laboratorij za fiziku visokih energija, dr. sc. Krešo Kadija, voditelj laboratorija
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Eksperimentalna fizika visokih energija, dr. sc. Krešo Kadija, voditelj teme
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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
Nuklearne reakcije izazvane 7  #, % 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Analizirani su rezultati mjerenja više nuklearnih reakcija zanimljivih za astrofiziku. Analizirani su
rezultati mjerenja reakcija 6He+6Li i 6He+7 +
 




6He – vrlo slabo vezani i malo poznati molekularni ion, +2























jezgara  96Ru i 96  
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novog stanja materije, kvark-gluon plazme. Kompletirani su rezultati produkcije neutralnih stranih
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višestruka ionizacija unutrašnjih K i L atomskih ljuski, te utjecaj atomskog okoliša na spektar x-zraka.
Uz razvoj niza metoda karakterizacije (PIXE, RBS, ERDA) i modifikacije materijala, upotrebom niskih
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Research programme and results:
Experimental results for several nuclear reactions relevant to nuclear astrophysics are analysed.
Analysis of data from the 6He+6Li and 6He+7Li reaction measurements is in progress. An exotic
impurity in the 6He beam was discovered – loosely bound and poorly known molecular ion,  +2
14 HHe .
The high precision (0.1%) experimental investigations of pionic beta decay is continued. The improved
multichannel and multiresonance analysis has been completed. Studies of the equilibration process in
high-energy heavy-ion collisions have been  performed, in the framework of the international FOPI
collaboration, by measuring four different combinations of  96Ru and 96Zr nuclei, both as projectile and
target, at the same bombarding energy of 400 A MeV using a 4pi detector. The degree of isospin
mixing between projectile and target nucleons has been mapped across a large portion of the phase
space using two different isospin-tracer observables, the number of measured protons and the tritium
to 3He yield ratio. The experimental results show that the global equilibrium is not reached even in the
most central collisions. Quantitative measures of stopping and mixing  extracted from the data exhibit
a quite strong sensitivity to the in-medium (nucleon,nucleon) cross section used in microscopic
transport calculations. Investigation of particle production in lead-lead central collisions, in the
framework of the international project NA49 at CERN has been performed. The main motivation is to
investigate the transition to a new state of hadronic matter, the quark-gluon plasma. The following
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results have currently been completed: the production of neutral strange baryons and mesons, −Ξ and
+Ξ  production, the measurement of the two-proton correlation function, and event-by-event
fluctuations of average transverse momenta. From the data analysis of NOMAD experiment at CERN
the best upper limits for electron-tauon and the muon-tauon neutrino mixing angles for large 2m∆  is
obtained. Also using experimental data from NOMAD collaboration the exitence of heavy neutrino was
investigated. The Λ polarization in µν  charged current interactions and the neutrino production of
opposite sign dimuons were investigated. We have completed the experimental investigation of the
hadronic axion mass using the de-excitation of the first 477 keV level in 7Li from the Sun. Theoretical
investigations of the solar and atmospheric neutrino problems is continued. Two-photon interaction
between pseudo-scalar mesons which include axial anomaly has been investigated. The investigation
of the Compton process is continued and specific results demonstrates an asymmetry for the validity
of impulse approximation for the photon and electron observables in the regime when the moment
transfer is the ruler of average momenta of orbital electron. The electromagnetic 4-momentum and the
"4/3" problem are investigated in a manifestly covariant formulation of electrodynamics with the 4-
vectors of the electric and magnetic fields. Beams of protons, 12C, 16O and 28Si ions of  MeV energy
range were used in studies of multiple ionisation of the inner atom shells (K and L) and influence of
atom environment on the x-ray spectrum. Among the various applications of nuclear microprobe
techniques in material characterisation (PIXE, RBS, ERDA) and modification, the low current (<fA)
technique IBIC has been further developed and applied in the investigations of charge collection
properties in different semiconductor materials, Si and CdZnTe radiation detectors. Within the frame of
the contract with IAEA the isotopic measurements (3H, 2H, 18O) in precipitations has been extended to
the Adriatic area. A special attention has been paid to investigations of differences in formation
conditions of speleothems and tufa in karst regions. Radiocarbon dating of several archaeological and
geological series from different sites in Croatia and Slovenia was performed. The study of ionization
coefficient in strong electric for mixtures of argon with propane, butane and dimethyl-ether by
measurements in gas proportional counter was completed.
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IAEA su tijekom godine koristili IAEA eksperimentalnu liniju te nuklearnu mikroprobu IRB-a za svoje
potrebe u ukupnom trajanju od 24 radna dana. U sklopu suradnje s Hrvatskim restauratorskim
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Izvršena su brojna datiranja arheoloških i geoloških uzoraka metodom 14C, a mjerenja aktivnosti
izotopa 14C i 3H primijenjena su u nekim hidrogeološkim, paleoklimatološkim i ekološkim studijima.
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(Zagreb), Odjelom za arheologiju Filozofskog fakulteta (Zagreb), Institutom za arheologiju (Zagreb),
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fakultetom u Zagrebu, Slovenskom akademijom znanosti in umetnosti i Pokrajinskim muzejom iz
Murske Sobote.
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Research activities out of the continuous research programme:
According to the agreement between IAEA and IRB, Tandem Van de Graaff accelerator was used 24
working days by IAEA personnel in experiments on IAEA beam line of IRB nuclear microprobe. In the
collaboration with Croatian Conservation Institute, several studies of paint layers for conservation
purposes were performed using nuclear microprobe PIXE and RBS analysis.
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Numerous dating of archaeological and geological samples were performed and measurements of 14C
and 3H activity were applied in hydrogeological, paleoclimatological and ecological studies. The







Institute for Geological Research (Zagreb), Department for Archaeology of the Faculty of Philosophy









Arts (Ljubljana) and Regional museum of Murska Sobota (Slovenia).
In collaboration with the Surgical Department of the Clinical Hospital "Sestre Milosrdnice" a chain of
preclinical experiments has been performed at the model with experimental animals using Photofrin II.
A scientific project has been approved which anticipates the development of clinical method as well as
the establishing of the Department for photodynamic therapy at the Clinical hospital "Sestre
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Institute. The project is waiting for the completion of that phase in order to proceed with clinical
application.
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Tel. ++385 1 4561 163 e-mail: miljanic@lnr.irb.hr
Suradnici na temi:
Saša Blagus, doktor fiz. znanosti, znanstveni suradnik
Matko Milin, magistar fiz. znanosti, asistent, (od 10.4.2000.) znanstveni novak
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Mile Zadro, doktor fiz. znanosti, viši znanstveni suradnik
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Program rada i rezultati na temi:
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astrofiziku, kao i razvoju eksperimentalnih metoda. Mjerenja se izvode na dostupnim akceleratorima u
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- nastavljena je primjena metode "trojanskog konja" za dobivanje podataka o nuklearnim reakcijama
zanimljivim za nuklearnu astrofiziku i to za reakcije 12C(α,γ)16O i 6Li(d,α)4He;
- mjerena je reakcija 18O+9Be sa snopom 18O energije 119 MeV na akceleratoru u Cataniji;
- obavljena su kompletna mjerenja nuklearnih reakcija 12C+12C, 7Li+7Li i 6Li+9Be na akceleratorskom
postrojenju u Canberri;
- pripremaju se mjerenja reakcija 18O+10Be, koja su zbog kvara supravodljivog ciklotronu u Cataniji
#,








Research programme and results:
This research is providing information relevant to nuclear physics and nuclear astrophysics. The
development of experimental methods is also done. The measurements are performed in collaboration
with groups of physicists from Catania, Louvain-la-Neuve, Birmingham, Edinburgh and Canberra using
the accelerators in Croatia, Italy, Belgium, France and Australia. Main topics of the research as well as
the results obtained in 2000 are the following:
- the analysis of data from the 6He+6Li i 6He+7Li nuclear reaction experiments is in progress;




- the Trojan horse method is used for the extraction of nuclear reaction data relevant to nuclear
astrophysics for the 12C(α,γ)16O and 6Li(d,α)4He reactions;
- the 18O+9Be reaction has been measured using the 119 MeV 18O beam from the Catania accelerator;
- the kinematically complete measurements of the 12C+12C, 7Li+7Li and 6Li+9Be reactions at the
Canberra accelerator facility have been done;
- the measurements of the 18O+10Be reaction (postponed for 2001) are in preparation;
- the story of Yugoslav nuclear weapon programs was told.
% & 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SYMMETRIES AND INTERACTIONS
Voditelj teme: dr. sc. Alfred Švarc
Tel: ++ 385 1 4561 090 e-mail: svarc@rudjer.irb.hr
Suradnici na temi:
Saša Ceci, dipl. ing. fizike, znanstveni novak
Ivan Supek, doktor fiz. znanosti, viši znanstveni suradnik
Alfred Švarc, doktor fiz. znanosti, znanstveni savjetnik
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Thomas Jefferson Laboratoriju u Newport News-u, Virginia, USA. Temi je odobren novak Saša Ceci,
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bili školovani u Hrvatskoj, a usavršavani u suradnji s našim kolegama u svjetskim institutima.
Pokrenuta je inicijtiva za obnovu devastiranog prostora u suradnji s drugim temama u cilju prihvata
novih mladih ljudi.
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Research programme and results:
The topic Symmetries and interactions has realized the estimated goals.Concerning the experimental
part, we have participated in all planned experiments within international collaborations. Intermediate
results of unfinished measurements have been published in adequate publications, and final results
are published in journals which are contained in Current Contents.  The theoretical part of the topic
has fulfilled, and even surpassed the estimated goals. The research has, as well been published in CC
journal. The effect of pi and eta meson mixing  has as well been analysed. One publication is printed
in CC Journal, and the other one is just printed. The project has been realized in accordance with the
forseen plan, and the number of publicatons is corresponding to the number of researchers remaining
on the project.  Because of a number of surprisingly good results the new possibilities to expand the
domain of the project has been opened.  In the experimental part the completion of undergoing
experiments baseed on  pion and eta physics is expected, and the extention of  similar kind of
experiments to the processes where photons and strange particle as a part of the Crystall Ball
Collaboration. The extention of theoretical calculation  to more then than three channels is expected.
We paticipate in the activities of newly formed Baryon Analysis Resonance Group (BRAG), and at the
same time we have given the invited, overview talk at the Nstar2000 conference in Thomas Jefferson
Laboratory in Newport News, Virginia, USA. The project has acquired a new collaborator, Saša Ceci,
who has started his activities in November 1999, and untill now he has found his place in the general
scheme of the program. We hope that our project could continue the afore mentioned propulsive
activities with acquiring at least one of the young persons of experimental and theoretical education.
The initiative for adaptation of the existing, but devastated working space has started in collaborations
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Tel: ++ 385 1 4561 031 e-mail: caplar@rudjer.irb.hr
Suradnici na temi:
Zoran Basrak, doktor fiz. znanosti, znanstveni savjetnik
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Milorad Korolija, doktor fiz. znanosti, znanstveni suradnik
Suzana Szilner, magistrica fiz. znanosti, asistentica, znanstvena novakinja
Suradnik iz druge ustanove:
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Subatomiques, Strasbourg, Francuska.  
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vrijednosti u nuklearnoj tvari.
3	
  	







podacima iz mjerenja reakcije 40Ar + 197Au na 60 AMeV. Usporedba ukazuje na mehanizam emisije iz
više izvora.
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Uredili smo i objavili u izdanju World Scientific Publishing Co. iz Singapura zbornik skupa "7th
International Conference on Clustering Aspects of Nuclear Structure and Dynamics" koji smo
organizirali  u Rabu tijekom lipnja 1999. pod pokroviteljstvom International Union of Pure and Applied
Physics (IUPAP)
Research programme and results:
The bases of the project are the experimental and theoretical investigations of heavy-ion collisions
over a wide energy range from a few AMeV to a few AGeV. The experiments have been carried out in
the framework of the international FOPI collaboration centered around the 4pi particle detector at the
SIS/ESR accelerator facility of the Gesellschaft für Schwerionenforschung, Darmstadt, Germany, and
at the Institut de Recherches Subatomiques, Strasbourg, France. The results thus obtained reveal
important information both on nuclear-reaction mechanisms and on the properties of nuclei and
nuclear matter under extreme conditions of density, temperature and deformation.
Briefly, the main results achieved in 2000 are as follows:
Studies of the equilibration process in high-energy heavy-ion collisions have been  performed by
measuring four different combinations of  96Ru and 96Zr nuclei, both as projectile and target, at the
same bombarding energy of 400 A MeV using a 4pi detector. The degree of isospin mixing between
projectile and target nucleons has been mapped across a large portion of the phase space using two
different isospin-tracer observables, the number of measured protons and the tritium to 3He yield ratio.
The experimental results show that the global equilibrium is not reached even in the most central
collisions. Quantitative measures of stopping and mixing  extracted from the data exhibit a quite strong
sensitivity to the in-medium (nucleon,nucleon) cross section used in microscopic transport
calculations.
The K+  sideward flow have been measured with the FOPI detector at SIS/GSI in the reactions Ru+Ru
at 1.69A GeV and Ni+Ni at 1.93A GeV and found to be anti-correlated (correlated) with the one of
protons at low (high) transverse momenta. When compared to the predictions of a transport model,
the data favour the existence of an in-medium repulsive K+ - nucleon potential.
The transition from the fusion mechanism to binary processes in central heavy-ion collisions has been
investigated within the Landau-Vlasov semiclassical transport model. The threshold energy of the
binary mechanism displays a regular dependence on the value of the nucleon-nucleon cross section
and could be a right observable to determine its value in nuclear medium.
Two-neutron correlation have been calculated using the dynamical Landau-Vlasov model and
compared with data from 40Ar + 197Au reaction at 60 AMeV. The comparison suggests the relevance of
a multisource description.
High-spin states in 86Zr up to 30+ and 27- have been observed via the 58Ni(32S,4p) reaction at 135 MeV
beam energy using the combined Gammasphere and Microball systems.
66
The scattering of oxygen nuclei has been measured and analyzed in the range from 5 to 8 AMeV
where it displays strong refractive effects (nuclear rainbow and associated Airy structures). This has
made possible an unambiguous determination of the optical potential in a broad energy range.
We have edited and published (by World Scientific Publ. Co., Singapore) the Proceedings of the 7th
International Conference on Clustering Aspects of Nuclear Structure and Dynamics sponsored by
IUPAP which took place at Rab in June 1999.
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Tel. ++385 1 46 80 203 e-mail: aljubic@rudjer.irb.hr
Suradnici na temi:
Raul Horvat, doktor fiz. znanosti, viši znanstveni suradnik
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Dalibor Kekez, doktor fiz. znanosti, znanstveni suradnik
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Program rada i rezultati na temi:
Tijekom 2000. nastavili smo radom na analizi svih podataka dobivenih u eksperimentu NOMAD u




	% !%  	% 
	 A #  	 !
 !
,
elektronskih i tauonskih neutrina 22 102.22sin −×≤τθ e  dobivena je za velike vrijednosti 2m∆  na
masu neutrina, a za 12sin2 =τθe  dobivena je gornja granica 22 5.6 eVm ≤∆ .  Za kut miješanja
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42 104.42sin −×≤µτθ  za velike
vrijednosti 2m∆ , a za 12sin 2 =µτθ  dobivena je gornja granica 22 8.0 eVm ≤∆ . To su do sada
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smjeru okomitom na ravninu stvaranja Λ ) po prvi put je detektirana u neutrinskim eksperimentima.
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dva miona suprotnih predznaka. Iz ovih podataka ocijenili smo masu šarmantnog kvarka
GeVmc 3.1= .
67
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raspadu 7Be uhvatom elektrona. Emitirani aksioni mogu zatim rezonantnim procesima pobuditi isto













7Li metom. U 2000.
godini analizirani su eksperimentalni podaci i dobivena je granica na masu aksiona keVma 32≤ .
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115In gama zrakama iz 60Co. Dobiveni
udarni presjek (4.0±0.9)x10-32 ! 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povezati sa "quintessence" poljem.
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opiγγ →* .
Research programme and results:
In 2000 we continued with our work on analysis of data obtained in 1995-1998 period from the
NOMAD experiment at CERN. Upper limits on mixing angles between electronic, muonic and tauonic
neutrinos are improved. Our result of 22 102.22sin −×≤τθ e  was obtained for large 2m∆  neutrino
mass values and for 12sin2 =τθe  the upper limit of  22 5.6 eVm ≤∆  was obtained. Upper limit on
mixing angle between muonic and tauonic neutrinos for large 2m∆  could be obtained from
42 104.42sin −×≤µτθ  value, and for 12sin 2 =µτθ  upper limit of 22 8.0 eVm ≤∆  was obtained.
These are  the best world's results, reported so far.
In the analysis of experimental data from NOMAD large number of opposite sign dimuon events was
found. The analysis yields a value for the charm quark mass of GeVmc 3.1= .
Also using the NOMAD data we investigated the possibility for the existence of heavy neutrino 4ν
through the −+→ eeτνν 4 decay. We found an event, which could be interpreted as the decay of
heavy neutrino. This allows us to derive for the first time an upper limit on the mixing strength between
the heavy 4ν  and the τν  neutrino in the 4ν  mass range from 10 to 190 MeV.
Analyzing data from the NOMAD experiment the Λ  polarization in µν  charged current interactions
has been measured. A significant transverse polarization (in the direction orthogonal to the Λ
production plane) has been observed for the first time in a neutrino experiment. The result













axions. If such axions exist in nature, they should also be emitted from the Sun in the M1 transition
between 477 keV and the ground state in 7Li. First excited 477 keV level in 7Li is excited in the well
known EC decay of 7Be. Emitted axions in the resonant processes can excite the same states in 7Li
target placed in the laboratory on Earth; these states can be deexcited by the emission of photon or
conversion electron, which could be easily detected. In 1999 the experiment with 7Li was completed.
In 2000 the experimental data were analysed and the upper limit on the axion mass
keVma 32≤ was obtained.
68
We continued with the development of a novel experimental method for the detection of weakly
interacting neutral vector bosons using coherent scattering of laser beam on the plane interface
between two media of different refraction indexes. We estimate that using this method at vacuums of
Torr1010−≈  the experiment would enable  the detection of hypothetical anti-gravitons. In 2000 the
vacuum in the scattering chamber of  Torr710−≈  was obtained.
The non-resonant component in the photoactivation of 115In by gamma rays from 60Co was
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The behaviour of ultrarelativistic neutrinos in matter was studied. The range of active-to-sterile
neutrino oscillation parameters for which there is significant mixing enhancement during propagation
through the interior of the Earth, and therefore significant attenuation of neutrino beams in the Earth is
estimated. We discuss a scheme in which an extremely light scalar particle is coupled very weakly to
both neutrinos and to a constituent of matter. We also discuss how exotic properties of neutrinos, such
as possible violations of the equivalence principle, may produce neutrino oscillations in such scheme.
The identification of the scalar with Quintessence field is possible.
Theoretically we investigated various UA(1) problems related to η  mesons. Using ideas based on
QCD the 'ηη −  mixing and hadronic η  decays have been studied. It is studied how various Ansätze
for the dressed quark-photon vertices influence the asymptotics of the opiγγ →*  form factor.
Poticajni projekti u okviru teme:
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Voditelj teme: Dr. Krunoslav Pisk
Tel. ++385 1 4561 056 e-mail: pisk@rudjer.irb.hr
Suradnici na temi:
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Einsteinovom formulacijom specijalne teorije relativnosti, a napravljene su i usporedbe u interpretaciji
eksperimenata.
69
Research programme and results:
Compton scattering on bound electrons: dynamics of the process and electron momentum density
(EMD) determination. Double ionisation in Compton scattering and photoabsorbtion, investigation of e-
e correlations. Invariant formulation of the special theory relativity.
The investigation of the correlations of higher order in the initial state is continued. These correlations
persist in the processes of double ionisation by photoabsorption and Compton scattering for medium
energies.
We started the investigation of the break-up process of the positronium (bound state of electron and
positron) by photoabsorption and Compton scattering.
Potential usefulness of the “intensity interferometry” for investigation of e-e correlations in processes
of double photoionization anre considered.
The comparison of the invariant formulation with covariant formulation, as well as by standard Einstein
formulation of special theory of relativity is done. The interpretations of experiments are compared
among formulations.
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INTERACTIONS OF MEV ENERGY IONS WITH MATTER
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karakteristika samog materijala ili pak modifikacija nekog od njegovih svojstava.
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Research programme and results:
There are two main directions of our studies of MeV ion interaction with matter. The first is a research
of basic properties of physical processes in ion beam passage through matter (inner shell ionisation,
elastic and inelastic scattering, etc.). The second direction is our applied work, where detection of
interaction products serves as a probe for studying material properties, or the ion beam is used to
modify material properties.
With a continuous work in research of basic physical properties of inner shell ionisation by proton and
heavier ion beams, of particular interest is our study of chemical effects in x-ray spectrum. During this
year we started a study of deviations from Rutherford theory in the case of recoil of hydrogen nuclei in
forward angles by beams of He, Li and C ions. These measurements were of particular importance for
development of ERDA (Elastic Recoil Detection Analysis) technique that was together with RBS used
for determination of hydrogen and other light elements in thin surface films of SiC and amorphous
silicon. Using the nuclear microprobe low current mode (<fA), collected charge at the electrodes for
different semiconductor devices was measured as a function of charge created along the ion path.
This technique (IBIC - Ion Beam Induced Charge) has been used for the studies of charge transport
properties in silicon (EFG, Cz, FZ) and CdTe and CdZnTe crystals used as room temperature
semiconductor radiation detectors. Study of the ion beam induced damage was performed on various
semiconductors. Selective irradiation of silicon power diodes resulted in improved working capabilities
of such devices. Apart from a number of different applications of ion beam analysis performed using
the nuclear microprobe, development of material modification methods was also included in the
research program. Lithographic properties of focused ion beams were exploited on the basis of
selective damage of silicon to produce porous silicon microstructures.
Poticajni projekti u okviru teme:
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ATOM IONISATION AND K, L AND M X-RAY PRODUCTION BY HEAVY IONS
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PRIRODNI RADIOIZOTOPI I PROCESI U PLINOVIMA
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Program rada i rezultati na temi:
*  	% 	+ 8	
14C, 3H, 230Th/234U, te stabilni izotopi 13C, 2H i 18O) redovito je
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(Španjolska). Mjerenja starosti arheoloških i geoloških uzoraka ostvarena su u suradnji s Institutom za
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fakulteta (Zagreb), Arheološkim muzejom (Zagreb), Muzejom Prigorja u Sesvetama, Biološkim
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teorijskim vrijednostima u uvjetima slabih polja, dok jakim poljima Townsendov koeficijent ovisi ne
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Radiation Units and Measurements) na projektu "Elastic scattering of electrons and positrons".
Research programme and results:
Within the framework of isotopic investigations (radioactive isotopes 14C, 3H, 230Th/234U, stable
isotopes 13C, 2H and 18O) the activity of tritium and stable isotope content in precipitation, as well as
14C activity in atmospheric CO2 in the wider area of Zagreb were regularly measured. Within the
contract with IAEA and in co-operation with Meteorological and Hydrological Service of Croatia
isotopic measurements in precipitations have been extended to the Adriatic area (sampling sites:
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between locations, as the consequence of local contamination, were observed. Results of dating of
tufa and speleothems from Dinaric Karst by 14C and 230Th/234U methods in combination with 18O
content show that the precipitation process of secondary carbonates depends on paleotemperature
conditions. This process is connected with warmer climatic periods. A special attention has been paid
to investigations of differences in formation conditions of speleothems and tufa. A consequence of
temperature changes after the last glacial is elevation of sea level. Study of this phenomenon has
been started by measurement of the age of speleothems in submerged caves of the Adriatic Sea,
taking into account that speleothems could grow only in the period when the caves were not overlaid
by sea water. The infiltration of sea water in Punat Bay (Krk Is.) was investigated by measurements of
electric conductivity and stable isotope content. Radiocarbon dating of several archaeological and
geological series from different sites in Croatia and Slovenia was performed. We are included into the
IAEA Regional Project on quality control and quality assurance in nuclear analytical laboratories in
order to be qualified for possible accreditation of the Laboratory. Data on scientific, specialist, artistic
and popular works about Plitvice Lakes from the period 1988-2000 (articles, books, movies,












Geimeinschaftsaufgaben from Hannover (Germany), and the Universitat Autònoma de Barcelona
(Spain) was established. Measurements of numerous archaeological and geological samples were
performed in co-operation with the following institutions: Institute for Geological Research (Zagreb),
Department of Archaeology of the Faculty of Philosophy (Zagreb), Institute of Archaeology (Zagreb),
Slovenian Academy of Sciences and Arts (Ljubljana), Regional Institute for Protection of Monuments
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Concerning the interaction of radiation and gases the following results have been achieved: The study
of ionization coefficient α/P (P is gas pressure) in strong electric fields S=E/P for mixtures of argon
with propane, butane and DME (dimethyl-ether) by measurements in gas proportional counter was
completed. Good agreement with other experimental or theoretical data was obtained in weak reduced
electric fields, while in strong fields the α/P started to depend on pressure. We are included into the
ICRU project on Elastic Scattering of Electrons and Positrons.
EKSPERIMENTALNA FIZIKA VISOKIH ENERGIJA
HIGH ENERGY EXPERIMENTAL PHYSICS
Voditelj teme: dr. sc. Krešo Kadija
Tel. ++385 1 4561 028 e-mail: kadija@joshua.irb.hr
Suradnici na temi:
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Program rada i rezultati na temi:
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- produkcija phi mezona u p-p, p-Pb i centralnim olovo-olovo sudarima
- produkcija deuterona u centralnim olovo-olovo sudarima
- analiza  udarnog presjeka −Ξ i +Ξ 
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se u razvoj software-a  za simulaciju ALICE sustava prikupljanja podataka.
Research programme and results:
The program consists of three parts.
The first one is research of particle production of lead-lead central collisions, within the international
project NA49 at CERN, Geneva. The main motivation is to investigate the transition to a new state of
hadronic matter, the Quark Gluon Plasma (QGP).
The following results have currently been completed:
- event by event fluctuations of the Kaon to pion ratio in central Pb-Pb collisions
- production of phi mesons in p-p, p-Pb, and central Pb-Pb collisions
- deuteron production in central Pb-Pb collisions
73
- analysis of the −Ξ and +Ξ  cross sections for proton-proton and proton-Pb collisions
The second part of our research program is the development of a novel optical monitoring system for
precision alignment of particle tracking, for the muon spectrometer of the ATLAS detector. The main
motivation of the ATLAS experiment at Large Hadron Collider (LHC) is to search for Higgs and SUSY
particles.
The third part  consists of work on the ALICE collaboration, which is one of the experiments at the
LHC project at CERN.  We started designing the pulsers, which are needed in the Time Projection
Chamber, the central ALICE detector. Also, we took a leading role in writing and implementing
software for simulating the ALICE data acquisition system.
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biološkom materijalu, priobalnom moru i drugim uzorcima) mjerene su na lokacijama Puntarske drage,
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neutrona, te pobuda ispitivanog uzorka x-zrakama za detekciju, identifikaciju i lokalizaciju eksplozivnih
naprava.
Research programme and results:
Concentrations of some two dozens of chemical elements in geochemical environment (soil, sediment,
drinking water, biological material, coastal sea and others) have been measured in the samples taken
from locations in Punat bay, island of Krk, Plomin bay, and waste disposal site of ex-aluminum plant in
Obrovac by using x-ray fluorescence, XRF, as an analytical tool. The results obtained have been used
for the evaluation of environmental conditions on the investigated sites.
Since the problem of explosive identification could be reduced to the problem of identification of
chemical elements in the material, we have initiated the work on the development of the methodology
of using pulsed neutron sources as well as excitation of investigated sample by x-rays, for detection,
identification and localization of explosive devices.
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IAEA su tijekom godine koristili IAEA eksperimentalnu liniju te nuklearnu mikroprobu IRB-a za svoje
potrebe u ukupnom trajanju od 24 radna dana. U sklopu suradnje s Hrvatskim restauratorskim
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Izvršena su brojna datiranja arheoloških i geoloških uzoraka metodom 14C, a mjerenja aktivnosti
izotopa 14C i 3H primijenjena su u nekim hidrogeološkim, paleoklimatološkim i ekološkim studijima.
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(Zagreb), Odjelom za arheologiju Filozofskog fakulteta (Zagreb), Institutom za arheologiju (Zagreb),
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fakultetom u Zagrebu, Slovenskom akademijom znanosti in umetnosti i Pokrajinskim muzejom iz
Murske Sobote.
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Research activities out of the continuous research programme:
According to the agreement between IAEA and IRB, Tandem Van de Graaff accelerator was used 24
working days by IAEA personnel in experiments on IAEA beam line or IRB nuclear microprobe. In the
collaboration with Croatian Conservation Institute, several studies of paint layers for conservation
purposes were performed using nuclear microprobe PIXE and RBS analysis.
Numerous dating of archaeological and geological samples were performed and measurements of 14C
and 3H activity were applied in hydrogeological, paleoclimatological and ecological studies. The
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Arts (Ljubljana) and Regional museum of Murska Sobota (Slovenia).
In collaboration with the Surgical Department of the Clinical Hospital "Sestre Milosrdnice" a chain of
preclinical experiments has been performed at the model with experimental animals using Photofrin II.
A scientific project has been approved which anticipates the development of clinical method as well as
the establishing of the Department for photodynamic therapy at the Clinical hospital "Sestre
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Institute. The project is waiting for the completion of that phase in order to proceed with clinical
application.
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polycrystalline silicon, pozvano predavanje
3! E ,*+, . %:
M.: Frontal IBIC CdTe radiation detectors and
response to low energy gamma rays, poster
,  %: ( 3! E= (
studies of gel-polymer interfaces with Li anode
and spinel cathode for Li ion battery
85
applications using PIGE and PIXE
spectroscopy, poster
Vittone, E., Fizzotti, F., Sanfilippo, C.,
(, - %: (= (, , 
the extended Ramo theorem to interpret charge
collection efficiency profiles as determined by
lateral IBICC, poster
LHC DAYS IN SPLIT
Split, Hrvatska, 4.10.-7.10.2000.

!,=   7 
  ,&  
Prilozi:
Horvat, S: ALMY precision alignment
monitoring in tracking detectors, predavanje
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IEEE 2000 NUCLEAR SCIENCE SYMPOSIUM
AND MEDICAL IMAGING CONFERENCE
Lyon, Francuska, 15.10.-20.10.2000.
Prilozi:
Bauer, F.; Garcia, M.F.; Horvat, S.; Kroha, H.;
Ostaptchouk, A.; Schael, S.: Performance of
semi-transparent silikon strip sensors for high
precision optical alignment monitring  systems,
predavanje
16th CONFERENCE ON THE APPLICATION
OF ACCELERATORS IN RESEARCH AND
INDUSTRY
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of atomic and nuclear physics based
technologies, pozvano predavanje
WORKSHOP ON "QUARK MATTER IN
ASTROPHYSICS AND PARTICLE PHYSICS"
+% /&% ASJJ*AOJJABBB
Prilog:
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  % 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organizacija:
 &  .=  +$ - 
Elastic scattering of electrons and
positrons, ICRU, Report Committee
meeting, Bethesda, MD, SAD, 15.4.-
20.4.2000.
> =  &% $&%
(Concerted Action) ERB-IC18-CT98-0384
s Europskom komisijom (DG RTD, INCO-
MED): Study, characterization and analysis
of degradation phenomena of ancient,
traditional and improved building materials
of geologic origin used in construction of
historical monuments in the Mediterranean
area, Co-ordinators meeting, Bruxelles,
Belgija, 29.06.2000.
%: (= !,&&  %! ."
“Intercomparison of software packages for
3.W" $! ) ." 
Austrija, 13.11.-17.11.2000.
%: (= ." %$ .! 4 

Ljubljana, Slovenija, 20.11.-24.11.2000.






struktura u sudarima jezgara ugljika i
kisika, IReS, Strasbourg, Francuska
,*+, .= .  ) 
light elements in solar cells, SiC and gel
polymer batteries using nuclear
microprobe, International Atomic Energy
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eksperimentalnu fiziku, i Inštituta za
raziskovanje krasa, Postojna, u okviru
hrvatsko-slovenskog projekta: "Izotopna
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  , ! % 





+!D :% @, 
eksperimentalnu fiziku, i IAEA u okviru
4% ! ;+ -<
br. 11265: "Tritium and stable isotope
distribution in the atmosphere at the
coastal region of Croatia" (2000-2002)
>  
!,& D! .! +!D
:% @,  %$! %!
i IAEA u okviru regionalnog projekta br.
RER/2/004 "Regional Project on Quality
Control and Quality Assurance for Nuclear
Analytical Techniques" (1999-2001)
Supek, I., Suradnja sa Abilene Christian
University, Abilene, TX, SAD u okviru
CRYSTAL BALL kolaboracije
Supek, I., Suradnja sa University of Virginia,
Virginia, SAD u okviru PIBETA kolaboracije
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Rodney Alan Boone, ChemTech, Austin,
Texas, SAD, 09.02.-14.02.2000.
Henry McLalan Blair, ChemTech, Austin,
Texas, SAD, 09.02.-14.02.2000.
Harold Keith Cauthen, ChemTech, Tuscon,
Arizona, SAD, 09.02.-14.02.2000.
Wade Martin Poteet, ChemTech, Tuscon,
Arizona, SAD, 09.02.-14.02.2000.
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Petar De Regge, IAEA Laboratories
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V. Reddy Annareddy, IAEA, Industrial
$$ X -) 
 
Austrija, 14.-15.02.2000.
Michael Bickel, Joint Research Centre of EC,
Institute for Reference Materials and
Measurements, Geel, Belgija, 14.-
15.02.2000.
Antonella Tajani, IAEA Laboratories
Seibersdorf, Austrija, 06.03.-10.03.2000.

&$% 5 ."  !& BABC*
05.05. 2000.
Bilal Nsouli, Libanese Atomic Energy
Comission, Bejrut, Libanon, 31.05.-
28.07.2000.
Alex Adu-Acheampong, University of Science
and Technology, Kumasi, Gana, 07.06.-
07.09.2000.
Richard H. Pratt, University of Pittsburgh,
Pittsburgh, SAD, 07.09.-11.09.2000.
Giancarlo Nebbia, Istituto Nazionale di Fisica
Nucleare, Legnaro (Padova), Italija,
27.10.2000.
Haru Morinaga, Technical University, München,
/&% A*LJJABBB
Znanstveni skupovi u organizaciji
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IAEA CRP Meeting: Application of MeV









ZAVOD ZA FIZIKU MATERIJALA
DIVISION OF MATERIALS PHYSICS
Dr. sc. Branko Pivac, predstojnik Zavoda
Tel: ++385 1 4561 068, fax: ++385 1 4680 114
Ustroj Zavoda:
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MATERIJE I MOLEKULA; INTERAKCIJE I DINAMIKA
STUDY OF DEFECTS DISORDERED/ORDERED MATTER
AND MOLECULES; INTERACTIONS AND DYNAMICS
Direktor programa: dr. sc. Branko Pivac
Teme u sastavu programa:
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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
Neizotermna kinetika kristalizacije amorfnih metala, dr. sc. Tihomir Car, nositelj projekta
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Research programme:
Research programme is focussed on following subjects:
- study of fundamental characteristics of defects, their mutual interaction, as well as their impact on
connection between microscopic and macroscopic properties of materials in simple (Si, Ge), binary
(GaAs, GaN, CdS), and multinary semiconductors and complementary oxides. Study of nanophase
and glassy material characteristics.
- study of amorphous thin films produced by non-equilibrium thermodynamical processes (magnetron
sputtering). Particularly Al-W WC films and a-Si will be studied. Processes in plasma obtained during
laser ablation of metallic and non-metallic materials will be studied.
- fundamental research in the field of molecular and solid state physics with special emphasis on
vibrational spectroscopy. The systems under investigation vary in their origin and composition - from
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STUDY OF DEFECTS IN SEMICONDUCTORS AND INSULATORS
Voditelj teme: dr. sc. Branko Pivac
Tel: ++ 385 1 4561-068 e-mail:pivac@rudjer.irb.hr
Suradnici na temi:
Dunja-Ida Desnica, doktorica fiz. znanosti, viša znanstvena suradnica
Uroš Desnica, doktor fiz. znanosti, znanstveni savjetnik
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Branko Pivac, doktor fiz. znanosti, znanstveni savjetnik
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Natko Urli, doktor fiz. znanosti, znanstveni savjetnik
Suradnik iz druge ustanove:
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Program rada i rezultati na temi:
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alkalijskih iona.
Research programme and results:
Oxygen precipitation in silicon has been studied in a function of initial concentration of interstitial
oxygen, It has been shown that oxygen presence in polycrystalline silicon introduces deep levels in
the gap. Obtained results suggest oxygen segregation close to larger structural defects. Using EPR
spectroscopy we demonstrated the importance of grain boundaries for the complete picture of defects
in polycrystalline material. Studying defects in silicon introduced with irradiation we have demonstrated
the importance of carbon presence due to its interaction with point defects. He implantation in Si has
been studied by GISAXS and EPR spectroscopy and it has been shown that this techniques give a
valuable information about the early stage of the bubble formation. Defects formed by H implantation
in Si at 77 K and low energies of few tenths of keV has been studied. It has been demonstrated that it
such case a dominant defect formed is of S2 type. Despite the fact that this defects has been known in
the literature for a longer period of time we have for the first time given the attribution, showing that
oxygen takes part in its formation.
We continued with the study of order-disorder transition in GaAs implanted with equal doses of Ga
and As so that the stoichiometry is preserved. Analogous study on Ge have begun. By quantitative
determination of deep level defect concentration in GaAs with TSC measurements we made a
complete mapping of such defect centers.
By measurements with synchrotron light and electron microscopy we studied characteristics of
nanophase TiO2 and CeO2 particles. Classical Porod and Guinier approximation was employed to
analyze data, and fractal model was used to describe samples obtained with ALE method.
Influence of the composition of iron phosphate glasses on its electrical conductivity has been studied
by TSC and impedance spectroscopy. Studies have shown that electronic conductivity is not
dependent on the concentration of alkali ions.
AMORFNI TANKI FILMOVI
AMORPHOUS THIN FILMS
, #    
Tel: ++385 1 4680-224 e-mail: radic@rudjer.irb.hr
Suradnici na temi:




Tihomir Car, doktor fiz. znanosti, viši asistent
Davor Gracin, doktor fiz. znanosti, zanstveni suradnik
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Suradnici iz drugih ustanova:
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filmovima (do nekoliko µm) slitina aluminija i volframa pripravljenih postupkom magnetronske
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podloge na temperaturi 250-400°C uz amorfnu se pojavljuje i kristalna faza izrazite anizotropije za
koju se na temelju ispitivanja rasternim elektronskim mikroskopom vjeruje da su monokristali viskerne
geometrije jednog od tri metastabilna intermetalna Al-W spoja. Detaljno je ispitana promjena
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kojem se odvija strukturna relaksacija slijedi minimum na podkristalizacijskim temperaturama a potom
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Reaktivnim (Ar + benzen) magnetronskim rasprašenjem pripravljeni su tanki filmovi volfram-ugljik
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temperaturi (sobna temperatura - 400°C) i polarizaciji. Raspršenjem rentgentskih zraka pod malim
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Tanki filmovi amorfnog hidrogeniziranog silicija i silicij karbida formirani magnetronskim rasprašenjem i
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spektroskopijom te "atomic force" mikroskopijom. Kemijski sastav kontroliran je nuklearnim metodama
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formirati novu vrstu materijala koja se sastoji od nano-kristala ugljika uronjenih u matricu amorfnog
silicija.
Nastavljen je rad na ispitivanju osobina metalnih i nemetalnih plazmi i mehanizma nastanka kapljica
prilikom laserske ablacije, i njihove primjene za depoziciju tankih filmova. U svrhu poboljšanja
morfoloških osobina pripravljenih filmova ispituje se ablacija kapilarnih stijenki kolinearnim laserskim
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znatno smanjuje brzinu depozicije filma. Radi se na optimalizaciji efekta generiranja XUV laserske
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planarne mete istim laserskim pulsem.
Research programme and results:
In continuation of the previous work on Al-W system, the occurence of an ordered phase alongside
amorphous one in the Al-W thin films prepared by the magnetron sputtering onto substrates (sapphire,
alumina ceramic) held at elevated temperature is examined. Deposition of the Al75W25 thin films onto
sapphire substrates held at 250-400°C yields a mixed phase material: a strongly anisotropic crystal
phase forms alongside the amorphous matrix. A much reduced XRD patterns and the SEM
investigations strongly suggest that the newly discovered phase are whisker-like monocrystals of one
among the three metastable Al-W intermetallic compounds. The temperature variation of the
microhardness of the Al-W thin films with 20-50% at. tungsten content is investigated in details within
the room temperature - 1000°C temperature range. Microhardness of the completely amorphous Al-W
films is about 10 GPa, and only slightly depends upon their composition. With the tungsten content
increased up to 50 at. %, the microhardness increases to about 20 GPa, due to the crystal phase
imbedded into the amorphous film matrix. The Al-W samples were sequentially (with temperature
increments adjusted to the amplitude of microhardness variation) isochronally annealed in vacuum up
to 1000°C. Within the examined temperature interval, the microhardness exhibited a nonmonotonous
variation, similar in all investigated samples: a flat maximum within the previously observed
temperature range of structural variation is followed by the shallow minimum at subcrystallization
temperatures, and a strong increase due to crystallization of the amorphous films. Control of the film
structure (by XRD) at selected annealing temperatures allows one to correlate the observed
microhardness variation with the structural changes induced by thermal treatment.
Amorphous hydrogenated silicon and silicon carbide thin films, deposited by magnetron sputtering and
hot wire plasma enhanced chemical deposition method (HW PECVD) were laser annealed in visible
and infra-red part of spectra. The structural changes were monitored by infrared and Raman
spectroscopy and AF (Atomic Force) microscope. The chemical composition was checked by nuclear
methods (RBS, ERDA). It was shown that there is a possibility, by using infra red laser illumination, to
initiate the structural changes of only one component in multi-phase system, leaving the rest of
material practically unchanged. In particularly, the conditions for short and medium range ordering in
amorphous hydrogenated silicon by laser illumination with wavelength corresponding to stretching
vibration of Si-H bonds were established. Furthermore, it was shown that by laser illumination of
amorphous hydrogenated silicon carbide, in the wavelength range corresponding to stretching
vibration of C-H bonds, the amorphous hydrogenated carbon phase transforms to the nano-crystalline,
while silicon matrix remains amorphous. That way, the new type of material consisting of carbon
crystalline inclusions imbedded in amorphous silicon matrix was produced.
Research on the characteristics of laser-produced plasmas (LPP) of metals and non-metals and
mechanisms of droplet production during laser ablation was continued. The laser ablation of capillaries
(LAC) was used to improve the quality of the deposited thin films. The optimization of the generation of
XUV laser radiation during the hydrodynamical collision of a LAC plasma with a normal PLD plasma
generated on a planar target by the same laser pulse is in progress.
Poticajni projekt u okviru teme:
NEIZOTERMNA KINETIKA KRISTALIZACIJE AMORFNIH METALA
NON-ISOTHERMAL CRYSTALLIZATION KINETICS OF AMORPHOUS METALS
Nositelj projekta: dr. sc.Tihomir Car
RASPRŠENJE SVJETLA, INTERAKCIJE I DINAMIKA MATERIJE
LIGHT SCATTERING, INTERACTIONS AND DYNAMICS OF MATTER
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Tel: ++385 1 4561-111 e-mail: kfuric@rudjer.irb.hr
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eksperimentalne tehnike poput nuklearne kvadrupolne rezonancije. Po prvi puta u nas se pristupilo
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tzv. zaglavljenim stanjima. Na drugoj su strani biološki interesantne molekule kao i neke problematike
tkiva.
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Ramanova spektroskopija i elektronska mikroskopija su uspješno primijenjene za potvrdu prisustva i
0 
 - "       .  
njihovih smjesa, te ponovo prate spektroskopijom i mikroskopijom u ovisnosti o vlastitoj termalnoj
 ,   . )  0    
  
 .-  
 .-     (    
novonastalog materijala.

   0  (  0   .  .
    
.   .    -
svojstva. Tehnike priprave uzoraka nisu uvijek iste. Korišteno je magnetronsko rasprašenje, LPCVD i
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temperaturi uzorka za vrijeme eksperimenta, te naknadnom termalnom postupku. Stalno se proširuju
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novonastalih struktura.
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Za vanjske korisnike, koji se bave restauratorstvom, povremeno se rade analize uzoraka Ramanovom
i infracrvenom spektroskopijom te mikroskopskim tehnikama.
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Research programme and results:
A large variety of materials that is currently under study in our group ranges from pure metals in laser-
matter interactions, amorphous semiconductors, metal oxides, ceramics, glasses, molecular crystals,
to the samples from different biological origins. Laser Raman and infrared spectroscopy are most
often used in combination with light and electron microscopy.
Laser-matter interactions turned out to be excellent laboratory models for the study of dynamics of
matter at extremely small and extremely large (astrophysical) scales, which otherwise are completely
out of reach. The present set of studied self-organization processes of vortex filaments on metal
surfaces melted by short laser pulses, have been extended to the study of bubble structures with
completely new grouping properties, surprisingly similar to granular systems.
Vibrational dynamics of molecular crystals exhibiting internal rotation or some other strongly
anharmonic motion is studied further on. Phase transitions indicated by Raman spectroscopy at low or
higher temperatures are unraveled using the semirigid molecule model for lattice dynamics
calculations developed in this group. An example is the case of methyl mercury(II) halides which are
studied further on by other experimental techniques such as nuclear quadrupole resonance. For the
first time in our group the granular material (sand) was studied as a compressible fluid, with emphasis
on the so-called jammed states. Biologically important molecules  and some tissue samples were the
subject of the research as well.
Laboratory conditions for the sample preparation and performance of experiments have been
improved, including methods of data analysis and processing as well. Raman spectroscopy and
electron microscopy were successfully applied in establishing the existence and the size of nano-
particles. These materials are currently sintered as both as pure oxides and as mixtures, while the
influence of their previous temperature history is studied by both spectroscopy and microscopy. The
pore size and density are among the most prominent parameters of the sintering process for homo-
and hetero-oxide systems that strongly influence properties of the final new material.
The study of different semiconductor materials and the influence of nanoparticle admixtures on their
optical, electrical and vibrational-spectroscopic properties is currently under way in collaboration with
the groups inside and outside the Institute. Various sample preparation techniques, such as
magnetron sputtering, LPCVD, and ion implantation, are being used in the research of important
dependence of the resulting structures, on the dose and on the energy of implants, on the sample
temperature during the experiment, and on the subsequent thermal procedure. The advancement in a
knowledge on locally induced disorder, on short- and on medium-range order, and on the relaxation of
the new structures, has been achieved.
In the cooperation with ZIMO, IRB, the coagulation and self-organization mechanisms of different
water systems were studied by means of Raman and elastic light scattering, including electrochemical
methods. A new method has been developed that determines the fractal dimension of the organic
matter layer adsorbed from the seawater to the mercury electrode. For the first time Raman difference
spectroscopy was successfully applied to a highly complex ecological problem that includes
disturbances of the food chains.
Occasionally, a request for sample analysis by the users doing restoration work outside of the Institute
is being made. The analysis is done by Raman and infrared spectroscopy, and microscopy
techniques.
Poticajni projekt u okviru teme:
VIBRACIJSKO-SPEKTROSKOPSKA KARAKTERIZACIJA GLJIVA
VIBRATIONAL SPECTROSCOPIC CHARACTERIZATION OF FUNGI
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3. + 4  0 5
Microhardness characterization of Al-W thin
films, predavanje.
15th DUBROVNIK INTERNATIONAL COURSE
AND CONFERENCE ON THE INTERFACES
AMONG MATHEMATICS, CHEMISTRY AND
COMPUTER SCIENCES
Dubrovnik, Hrvatska, 19.-24.06.2000.
3= 9%  4 
Prilozi:
Etlinger, B.; Gracin, D. Some properties of SiC
Wide Bandgap Semiconductors, predavanje
4  5 /
predavanje
22nd INTERNATIONAL FREE ELECTRON
LASER CONFERENCE AND 7th FEL USERS
WORKSHOP
Durham, NC, USA, 13.-18.08.2000.
Prilog:
  2 -   -
J.M.; Hauger, S.; Pinayev, V.I.; Litvinenko,
V.N.; Ware, M.E.; Alexon, D.; Nemanich, J.R.
Selective bond breaking in amorphous
hydrogenated SiC by using Duke FEL,
predavanje.
MRS 2000 24th INTERNATIONAL
SYMPOSIUM ON THE SCIENTIFIC BASIS
FOR NUCLEAR WASTE MANAGEMENT
Sydney, Australia, 27.-30.08. 2000.
3= +%*&+ 
Prilog:
+%*&+  ,  - - 9
Electrical conductivity and structural properties
of cesium iron phosphate glasses. A potential
host for vitrifying waste, poster





2 . 3. +.; Ivanda, M. , .
Raman spectroscopy of ball milled TiO2, poster
POLYSE 2000
Saint Malo, Francuska, 03.-07.09.2000.
Sudionik: Pivac, B.
Prilog:
"       "
defects in carbon rich poly-Si, predavanje.
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   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  8/  
Deep levels defects in oxygen doped EFG
poly-Si, poster.
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Prilozi:
"  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  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   "
defects in polycrystalline silicon, poster.
0 5 3 3  4 7* +
Tonejc, A.; Milat, O.; Pivac, B.; Meinardi, F.
The mechanical properties of disordered
tungsten-carbon thin films, poster.
AUTUMN SCHOOL 2000 ON MATERIALS




2 . , . Structural changes in TiO2
induced by ball milling or high temperature,
poster
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Zulim, I. The Transient Behaviour and Charge
Analysis of NP Silicon Colour Detector,
predavanje
INTERNATIONAL CONGRESS ENERGY AND
THE ENVIRONMENT 2000, 17th SCIENTIFIC





Urli, N. Nova rješenja u hibridnoj
1:/ 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%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
(Advances in Hybrid Photovoltaic/Thermal
Cogeneration), predavanje
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Tonini, R.; Corni, F.; Ottaviani, G. Grazing
incidence small angle x-ray scattering study of
irradiation induced defects in monocrystalline
silicon, poster
-. " "  + #  3
Grazing incidence small angle x-ray scattering
study of the rapid thermal chemical vapour
deposited silicon, poster
4  Grazing-incidence small-angle X-
ray scattering on nanosized vanadium oxide
and V/Ce oxide 
 
films, poster
1st INTERNATIONAL WORKSHOP ON
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  %
resolution transmission electron microscopy
and low frequency Raman scattering in
determination of particles size distribution of
nanosized TiO2, pozvano predavanje
+#26(5#34  "0 +795 9940#539
MIKROSKOPIJE
Topusko, Hrvatska, 12.-13.12.2000.
3= , 2 2 
Prilozi:
2  , */ 3
changes of TiO2 induced by ball milling or high
temperature, poster.
, */ %/ 31 3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mikroskopija i SEM u Laboratoriju za







0 5=  9$ '   634
ECM85, Namur, Belgija, 31.03.-
02.04.2000.
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phosphate glasses for vitrifying stimulated
nuclear wastes, International Atomic
9% %  ' 5= GBA&4A&
CRO-10638
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povjerenstva za izradu prijedloga Zakona o
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pravilnika na temelju tog zakona.
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Tel: ++385 1 4680-220, fax: ++385 1 4680-114
Ustroj Zavoda:
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29.02.2000., dr. sc. Dragan Gamberger, voditelj laboratorija od 01.03.2000.
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laboratorija
Grupa za optoelektroniku i hipermedijske sustave, dr. sc. Karolj Skala, voditelj grupe
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PROCESS MODELLING BY INTELLIGENT COMPUTER
SYSTEMS
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Teme u sastavu programa:
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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
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projekta: dr. sc. Tomislav Šmuc
Program rada:
Program polazi od temeljnih ciljeva znanosti i tehnologije definiranih u Nacionalnom
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komunikacijskih tehnologija. Preduvjet za optimalno modeliranje procesa su kvalitetni
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ugradivu radnu podlogu za napredno modeliranje procesa.
Research programme:
The research programme pursues fundamental science and technology goals as defined in
the Croatian National Science and Research Program (NZIP), with particular emphasis on
supporting the progressive development of highly productive economy, capable of generating,
accepting and diffusing scientific and technological innovations. The programme strives to
investigate and develop modelling, optimisation and automated diagnostic procedures of
technical processes by intelligent computer systems. Along with the effective economy
support, the programme is consistent with the priority research topics listed in the NZIP by
directly contributing to the development and application of the information and communication
technologies. Prerequisites for optimal process modelling are first-rate primary signal
processing methods that build upon the classical deterministic and stochastic techniques, and
aspire to enhance these methods by employing artificial neural networks and genetic
algorithms. The presumption on probabilistic features of signals includes inherent process
characteristics and all perturbations in its amplitude (energy) and time domain. Process model
construction will be based on automated inductive procedures that discover relations within
the measured or simulated data sets. Automated model-based reasoning will continue to
employ symbolic logic and theorem proving methods, augmented with fuzzy variables,
uncertainty measures, probabilistic causal networks and case-based reasoning.
Special attention will be paid to contemporary adaptive modelling of 3D visual user interfaces.
The visual interface must encompass various cognition paradigms employed in human
multifaceted information processing, including perception, storage, transformation and
utilisation of information from the environment.
It is expected that the research on this programme will generate several refined and new
optimisation, predictive and diagnostic procedures, as well as new computer architectures
that support advanced embedded process modelling.
AUTOMATIZIRANO RASUÐIVANJE U MODELIRANJU,
 !  !"#  $%&'% ( $#
AUTOMATED REASONING IN MODELLlNG, OPTIMISATION
AND DIAGNOSTICS OF TECHNICAL PROCESSES
  '    
Tel: ++385 1 4680-220, e-mail: nikola.bogunovic@irb.hr
Suradnici na temi:
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Tomislav Šmuc, doktor elektroteh. znanosti, znanstveni suradnik
Program rada i rezultati na temi:
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procesa, reaktivno vizualno programiranje i oblikovanje sustava prošireno je na heterogene,
raspodijeljene instrumentacijske sustave koji slijede podatkovno upravljan obrazac.
0   
      
            
istodobnih poziva. Razvijen je i realiziran model mjernog sustava za mjerenje protoka koji se
zasniva na raspodijeljenim komponentama te postupcima instaliranja i komunikacije u okviru
modela distribuiranih komponenta.
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arterosklerotske koronarne bolesti srca.
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U primjenama modeliranja procesa s ciljem njihove optimizacije i dijagnostike, napravljena je
osnovna verzija evolucijskog programa za rješavanje Steiner-ovog optimizacijskog problema
u grafovima. Napravljen je niz testova na poznatoj biblioteci problema.
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Research programme and results:
The research covered by the grant, within the process modelling environment research area,
has resulted in extending the reactive visual programming to the (re)configuration of
heterogeneous distributed instrumentation systems that follow data-flow processing
paradigm. We have investigated the possibilities of partitioning the measurement system
functions into services that could be implemented as separate server components shareable
and relocatable across the network. A flow measurement system model, based on distributed
components and a remote mechanism of the distributed component object model, has been
developed and realized.
In the framework of automated inductive model building, research has been concentrated on
the problems of relevance, noise detection, and syntesis of high reliability rules. The ILLM
(Inductive Learning by Logic Minimisation) system has been improved and upgraded so that it
can efficiently handle huge data sets with erroneous examples. Experimental evaluation was
performed mostly on atherosclerotic coronary heart disease problem.
The research on automated, model-based reasoning (with particular attention to uncertainty
management), has resulted in empirically established domain dependencies of reasoning
strategies. Sources of inconsistent uncertainty management in deductive automated
reasoning have been investigated and identified. A new, sound deductive reasoning
procedure with uncertainty management has been proposed and applied to technical-system
diagnosis.
Analysis and development of new optimisation techniques, employed for specific technical
processes, have resulted with a basic version of the evolutionary algorithm for the solution of
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the Steiner optimization problem in networks. The algorithm was extensively tested on the
suite of well known sparse graph problems.
A supplemental project objective was to study new developments in the field of metaheuristic
optimisation techniques, both from the theoretical viewpoint as well as through their
applications. The emphasis was on search control mechanisms and their relations to
convergency speed.
Poticajni projekt u okviru teme:
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OPTIMIZACIJSKIM PROBLEMIMA
EFFICIENCY OF METAHEURISTIC METHODS IN APPLICATION TO REAL-
WORLD OPTIMIZATION PROBLEMS
Nositelj projekta: dr. sc. Tomislav Šmuc
OPTIMIZACIJA OBRADE SIGNALA I PODATAKA U
!"#&' #) 
OPTIMIZATION OF SIGNAL AND DATA PROCESSING IN
DIAGNOSTIC PROCEDURES
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Tel: ++385 1 4680 090 e-mail: vojnovic@rudjer.irb.hr
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Ivan Michieli, doktor stroj. znanosti, znanstveni suradnik
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Nastavljen je rad na usporednoj analizi svojstava naprednih metoda u obradi i klasifikaciji
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filamenata na metalima induciranih nanosekundnim laserskim impulsima. Prikazana je jedna
vrlo efikasna, sa stanovišta brzine pristupa i kapaciteta, podatkovna struktura za pohranu
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Research programme and results:
The research covered by the grant is two side oriented: measurement and analysis of
stochastic signal parameters as well as processing of 1D and 2D stochastic signals for
optimization; improvement of methods of stochastic processes analysis as well as
improvement of algorithms for analysis of data (trie) structures.
Work was proceeded on comparative characteristic analysis of advanced methods in signal
(time series) processing and classification: classic optimal processing methods,
morphological transformation (filtering), wavelet transformation, artificial neural networks for
signal processing, as well as application of chaos theory and fractal geometry in signal
processing.
Based on the analysis of the resolution of electronic (optoelectronic) measurements of short
time intervals, estimation of the accuracy of measurement data in laser pulsed time-of-flight
measurement system was done. The single-shot time resolution of 40 ps was obtained, while
the resolution was improved to 10 ps by the averaging of 100 measurements. Using the time
analysis methods reliability of input synchronizers in digital logic circuits was estimated.
Analysis of 2D and 3D structures (fluid dynamics) obtained in interaction of high power
nanosecond pulsed laser beam with metal, was completed.
Very efficient, in terms of space and access speed, data structure for storing huge natural
language data sets, was presented. Structure was used to store DELAF, a huge French
lexicon with syntactical, grammatical and lexical information associated with each word.
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VISUAL INTERFACES AND KNOWLEDGE TRANSFER
TECHNOLOGY
Voditelj teme: dr. sc. Karolj Skala
Tel: ++385 1 4680 212 e-mail: skala@irb.hr
Suradnici na temi:
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Karolj Skala, doktor tehn. znanosti, znanstveni savjetnik
Program rada i rezultati na temi:
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Ostvareno je aktivno sudjelovanje u European Association for Microprocessing and
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Management for Integrated Media Communication Systems projektu.
Research programme and results:
The thesis that visual interfaces represent multidimensional hypermedia subsystems
spreading into the infinity and developing in the direction of intelligent interactivity and
adaptability of high level, has been confirmed. Vectored, interactive, experimental interfaces
have been researched and programmed. Technology of displaying MM databases with the
connection of an SQL server via ODBC and active servicing pages (ASP) has been checked
by examination.
Methods of multispectral detection of a stochastic radiation source and a procedure of the
extraction of characteristic values in a time, frequency and space range by the Morlet Haar’s
wavelet transformation have been developed. A new method of the arbitrarily given time
series determination, based on the specific algorithm for automatic orthogonalization of the
arbitrary function has been treated. Algorithm for lag time determination of the embedded
function has been determined by specific convolution and spectrum processing for the
purpose of an optimum display by a time series attractor within a phase space as well as
detection and identification of chaotic behaviour by Poincare’s cross-section.
Our active participation in European Association for Microprocessing and Microprogramming
and the participation in EU COST 254 international project - Intelligent Video Terminals have
been realized and also our work in COST 276 project - Information and Knowledge
Management for Integrated Media Communication Systems has begun.
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elimination in data preprocessing :
experiments in medical domains. // Applied
artificial intelligence. 14 (2000), 2; 205-223.
Knjige i poglavlja u knjigama:
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2000.
Radovi objavljeni u zbornicima
skupova:
1. () *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Tomislav. Radiological shielding analysis of
special building for the old NPP Krško steam
generators // Nuclear Option in Countries with
Small and Medium Electricity Grids / Knapp,
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  #!$ % &
Croatian Nuclear Society, 2000. 431-438.
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analysis of recombination techniques in
evolution programs // MIPRO 2000
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(ur.). Rijeka : MIPRO, 2000. 1-4.
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Deriving heuristics in evolutionary algorithms
through families of focused experiments //
IEEE SMC 2000 Conference Proceedings /
Kawamura, Kazuhiko (ur.). Nashville : IEEE,
2000. 2293-2298.
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Inconsistency tests for patient records in a
coronary heart disease database // Medical
Data Analysis / Brause, Rudiger W. ; Hanisch,
Ernst (ur.).Berlin : Springer, 2000. 183-189
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Šmuc, Tomislav. Medical expert evaluation of
machine learning results for a coronary heart
disease database // Medical Data Analysis /
Brause, Rudiger W.; Hanisch, Ernst (ur.).
Berlin : Springer, 2000. 159-168.
6.  
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Confirmation rule sets // Principles of Data
Mining and Knowledge Discovery / Zighed,
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Karolj. Fire Flickering Detection Method for
Discriminarion of Optical Sources //
Proceeding 42nd International Symposium
7  * "  ) .
+ #!$ Zadar : Elmar Zadar, 2000. 46-49.
8. Medved Rogina, Branka. Delay and delay
jitter in multimedia communications //
Proceedings VIPromCom-2000 / Kos,
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 ) * #!$ % &
Croatian Society Electronics in Marine, Zadar,
2000. 77-82.
9. Medved Rogina, Branka. Time interval
measurement with application to
electronic/optoelectronic circuits and systems
// Information Tecnology and
Electrotechnology for the Mediterranean
Countries / Pattichis, Constantinos S.; Panis,
S. (ur.). Nicosia, Cyprus : IEEE, 2000. 738-
741.
1. Michieli, Ivan. Analytic approximation to
radiation fields from line source geometry //
Proceedings of the 3rd International
Conference: Nuclear options in countries with
small and medium electricity grids / Knapp,
.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 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Croatian Nuclear Society, 2000. 495-500.
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Double tiering as an option for spent fuel pool
capacity increase // Proceedings of the
International Conference Nuclear Energy in
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Society of Slovenia, 2000. 105-112
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drugim ustanovama:
6. Gamberger, D.: Confirmation rule sets.
University of Bristol, Computer Science
Department, Bristol; Velika Britanija,
22.11.2000.
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Bogunovic, N., Rolich, T.: An analysis of
recombination techniques in evolution
programs, predavanje
MULTIMEDIA AND HYPERMEDIA SYSTEMS,
Opatija, Hrvatska, 22.-26.05.2000.
Sudionik: Skala, K. pozvano predavanje
INTERNATIONAL CONFERENCE: NUCLEAR
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Radiological shielding analysis of special
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generators, poster.
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optical source, predavanje
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ON VIDEO AND MULTIMEDIA
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Sudionica: Medved Rogina, B.
Prilog:
Medved Rogina, B.: Delay and delay jitter in
multimedia communications, predavanje.
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Skala, K. koordinator iz Hrvatske u projektu EU
COST#254.
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Programming ILPnet2,   funded by the
European Commission under contract
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STRUCTURE AND DYNAMICS OF SYNTHETIC AND
BIOLOGICAL SUBSTANCES
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Teme u sastavu programa:
Sastav, svojstva i dinamika plinskih sustava, dr. sc. Tomislav Cvitaš, voditelj teme
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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
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novi model faznog prijelaza KH2PO4 - tipa feroelektrika. Studirana je izotopna zamjena u
KH2PO4/KD2PO4 sustavu metodom EPR spektroskopije i modeliranjem. Monte-Carlo postupkom
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utjecajem intermolekularnog djelovanja, posebice samoorganiziranje ovih amfifilnih molekula.
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strukture i svojstava odabranih skupina spojeva (QSAR) te objašnjenje mehanizama kemijskih
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procese atoma i molekula, kao i interakcije elektromagnetskog polja s atomima. Teorija je proširena
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sekundarne strukture proteina (protein folding), interakciji DNK-protein i mehanizmima enzimskih
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An interdisciplinary approach has been used in the study of correlation of molecular structure and
dynamics and molecular properties. A large variety of new substances has been synthesised
including supramolecular, inorganic and organic compounds and metal complexes as well. Particular
attention was given to the preparation of palladium(II) complexes with organic ligands which
exhibited in vitro antitumor activities. Some proteins have been isolated in order to study their
structures and functions. Studies of molecular dynamics of synthetic and biological polymers, e.g.
lipoproteins, led to valuable results related to their physico-chemical properties. For molecular
structure determination, various spectroscopic methods have been applied: photoelectronic, NMR,
EPR, DMER, IR-FT, PFS, and mass spectrometry; X-ray structure analysis has been used to
unambiguously determine the molecular and crystal structures of the compounds studied. New
experimental and theoretical methods focused on structural characterisation and molecular dynamics
of novel and known compounds have been developed. The knowledge gained is essential in a
search for applications of these substances.
Investigations of crystal lattice dynamics of magnetic, ferroelectric and other systems have been
performed. A new model of the phase transition of the KH2PO4 - type of ferroelectrics has been
proposed. The model was tested in the isotope KD2PO4. The isotope replacement in
KH2PO4/KD2PO4 system was studied by EPR spectroscopy and modelling. Monte-Carlo procedure
was used to calculate the model for paramagnetic probe incorporated into a ferroelectric lattice. The
molecular probes used in dynamics studies by EPR and NMR methods on synthetical polymers and
biopolymers exhibit system properties that determine their application modes. An influence of
morphology and dynamics on the properties of polymers, copolymers, polymer networks, particularly
on the formation of nanodomens and oriented domens was studied. A spin probe method was used
in determination of polymer heterogenity and polymer complex systems. Thus, apoprotein B of LDL
protein fraction was labelled by methanesulphonate in to order study properties of this protein by
EPR spectroscopy.
Kinetic and reaction mechanisms of free radicals and excited states of amino acid oxydation by
radiolytic and photochemical methods were investigated. The short-lived radicals were identified by
radiolysis and flash photolysis in nano- to milisecond-time scale. The state of the art in studies of
surfactants and their behaviour in various media influenced by weak intermolecular forces,
particularly selfaggregation of these amphiphilic molecules are in progress. Homogenous chemical
reactions with an unknown reaction mechanism in liquid and gaseous phase and heterogenous
reactions in gas/solid and gas/liquid phases, which are of importance in biological activity, chemical
production and environmental research. The mercury behaviour in the water columns of Krka River
estuary, in sediments of Kaštela Bay, and some other locations was investigated. Formation,
destruction and transport of ozone and photooxidants in continental and Adriatic sea locations of
Croatia were studied. Methods of analysis of trace constituents in air together with statistical and
computer evaluation of data in relation to meteorological data and high altitude and remote transport
were applied. The efficient and accurate procedure was developed to calculate reaction rate
constants of tropospheric reactions of organic pollutans with hydroxyl radical. A very good
agreement between the calculated and measured reaction rate constants for a very broad
temperature range was achieved. Thus, the methodology developed provides accurate kinetic
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parameters for the hydrogen abstraction from the large molecular systems. Consequently, from the
calculated kinetic parameters it is possible to evaluate the ozone depletion-potential and the global
warming potential of such organic pollutants. Futhermore, the proposed methodology will
significantly facilitate the development of a new generation of ecologically friendly freon substitutes.
The experimental results obtained have been extended by theoretical procedures based on great
possibilities of computational chemistry and extensive data bases, in order to establish structure-
activity correlation (QSAR) for various groups of compounds, and to understand the mechanism of
chemical reactions at the atomic and molecular levels. QSPR/QSAR models based on the vertex-
and edge-connectivity indices are developed and tested. The range of the application of conjugated-
circuit model was examined. Useful theoretical models describing various molecular properties
useful in QSPR/QSAR have been established. The carbon-clusters and possibilities of fullerene
isotope rearrangements were studied. The mathematical models, based on different approaches, to
generate carbon-cages, fullerenes and torusenes were developed. Very successful theoretical
studies of isotope effects of the planar molecules were carried out. A new formulation of classical
mechanics including uncertainty relation as a new postulate, enables description of processes at the
atomic level, atomic and molecular collision processes, and interaction of electromagnetic field with
atoms. The theory has been extended to relativistic mechanics suggesting that Dirac's equation can
be developed from classical mechanics. Computer modelling has been  applied in the molecular
recognition approach in order to understand the chemical reactivity of pollutants, particularly
atmospheric, and various biological systems, for example auxins. Considerable advancement in the
area of bioinfomatics was achieved: predictions of secondary protein structure (protein folding),
modelling of interaction between DNA and proteins, and modelling of enzyme mechanism studies,
particularly lipases (docking procedure). The reaction of hydroxyl radical with ethane, fluoroethane
and chloroethane has been studied by quantum-chemical methods. The variational transition state
theory was sucessfully tested on small molecules but it was also found to give reliable reaction rate
constants for the large hydrocarbons. Chemical graph theory has been used to describe different
classes of molecules or their aggregates.
In the field of history of chemistry significant events related to the activities of some prominent
Croatian chemists were described and published.
The members of the Physical Chemistry Department have developed a fruitful international scientific
co-operation with many universities and research institutes, which has resulted in a number of joint
publications.
SASTAV, SVOJSTVA I DINAMIKA PLINSKIH SUSTAVA
COMPOSITION, PROPERTIES AND DYNAMICS OF GASEOUS
SYSTEMS
Voditelj teme: dr. sc. Tomislav Cvitaš
Tel: ++385 1 46 80 232 e-mail: cvitas@joker.irb.hr
Suradnici na temi:
Tomislav Cvitaš, doktor kem. znanosti, znanstveni savjetnik
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Program rada i rezultati na temi:
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Research programme and results:
The programme involves investigation of trace constituents of air, their properties, transformation
and transport in the atmosphere over the different regions of Croatia: continental remote regions
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be investigated for compounds that enter the atmosphere and contribute in air - soil and air - water
exchange.
Formation, destruction and transport of ozone and photooxidants in different locations in Croatia
have been investigated. Methods of analysis of trace constituents of air were worked out, together
with computer and statistical method for analysis and interpretation of measurements in relation to
meteorological data, and to high altitude and remote transport. Fourier transformation was performed
in analysis of long term ozone data. Such transformation reveals otherwise hardly discernible
regularities over the investigated period of time in terms of frequencies i.e. repeating events.
Reactions of metal ions with polycyclic aromatic hydrocarbons and/or their heterocyclic analogues in
gaseous phase have been investigated and reported
Main achievements:
Main contribution to the boundary layer ozone over the Adriatic sea is from the west (Italy).
Many years of monitoring of tropospheric ozone in the Zagreb area. Fourier transformation reveals
the 1 year, 24 hours and 12 hours frequencies which were expected and the unexpected 4- and 2-
week frequencies.
Synthesis of metallic ion complexes with polycyclic aromatic hydrocarbons and/or their heterocyclic
analogues in gaseous phase.
Mass spectra and structural determination of complex natural compounds and polymers.
Poticajni projekti u okviru teme:
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VOLATILE ORGANIC HYDROCARBONS IN THE LOWER TROPOSPHERE IN ADRIATIC
REGION OF CROATIA
Nositelj projekta: mr. sc. Nenad Kezele
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REAKCIJE METALNIH IONA I ELEKTRONA PROIZVEDENIH LASEROM S
POLIHALOGENIRANIM ORGANSKIM MOLEKULAMA
REACTION OF LASER PRODUCED METAL IONS AND ELECTRONS WITH
POLYHALOGENATED ORGANIC MOLECULES
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INVESTIGATION OF HOMOGENEOUS AND HETEROGENEOUS
SYSTEMS
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Tel: ++385 1 45 61 074 e-mail: filipovic@rudjer.irb.hr
Suradnici na temi:
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Helga Füredi-Milhofer, doktorica kem. znanosti, znanstvena savjetnica, Casali Institute of Applied
Chemistry, Jeruzalem, Izrael
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transformacije biominerala iz vodenih otopina, kojima su dodane ionske PAT, male organske
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godine utjecale na broj pacijenata prema spolu kao i na sastav kamenaca.
Ad(iii) Studirane su pokretljivosti metala na papiru kao modelnom sustavu za prirodne uvjete.
Research programme and results:
Investigations of processes and mechanisms of interactions between ions, molecules, free radicals
and molecules in excited states in homogeneous and heterogeneous systems have been
continuated. The main research topics are: (i) investigations of physical and chemical properties,
kinetics and reaction mechanisms of free radicals and excited states; (ii) investigations of systems
with surfactants comprise (a) supramolecular selforganization in surfactant aqueous solutions, (b)
surfactant adsorption at interfaces, (c) formation and aging of biominerals in surfactant aqueous
solutions; and (iii) investigation of metal states in nature using  new simplified models. According to
the main areas of interest  the following results were obtained:
Ad(i) Reaction mechanisms under different conditions have been proposed for the processes which
are induced and/or include the folowing species as intermediates: free radicals derived from aliphatic
amino acids, organic sulfides or selenides radical cations, peroxyl radicals and 4-
carboxybenzophenone triplets. All these species are very reactive and thus short-lived. Therefore,
time-resolved techniques (nano- to milisecond range) of pulse radiolysis and flash photolysis have
been applied for their direct identification, characterization and quantitative determination of reaction
kinetics. Simple model compounds in aqueous solutions have been used for investigations.
Ad(ii) (a) A novel surfactant was synthesized and its solution properties were examined. The results
showed significant influence of the counterion hydrophobicity on the Krafft point, the solubility and on
the supramolecular organization in aqueous solution. (b) Kinetic and thermodynamic parameters of
dodecylammonium picrate thermal solid-state transitions depend on the counterion hydrophobicity.
(c) Nucleation and transformation of biominerals in the presence of ionic surfactants, small organic
molecules and macromolecules were investigated. Interactions between aditives and inorganic
crystals depend on the specific interaction at the inorganic/organic interfaces (molecular recognition).
The results of analysis of urinary calculi performed in the period 1990-1998 were statistically treated;
it was determined how the war years influenced on the ratio of male/female patients and on the
composition of calculi.
Ad(iii) The chromatographic mobilities of metals on paper as stationary phase was studied as model
system for natural conditions.
Poticajni projekt u okviru teme:
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DONORIMA ELEKTRONA
INVETIGATION OF FINAL PRODUCTS IN REACTIONS OF PEROXYL RADICALS WITH
ELECTRON DONORS
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REAKTIVNOST I REAKCIJSKI MEHANIZMI
REACTIVITY AND REACTION MECHANISMS
Voditelj teme: dr. sc. Leo Klasinc
Tel: ++ 385 1 46 80 096 e-mail: klasnic@joker.irb.hr
Suradnici na temi:


















Leo Klasinc, doktor kem. znanosti, znanstveni savjetnik
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Zagreb
Igor Novak, doktor kem. znanosti, viši znanstveni suradnik, National University of Singapore,
Singapore
Program rada i rezultati na temi:
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2. reakcije organskih kompleksa kobalta i kroma s alifatskim radikalima u vodenoj otopini.
3. oksidacije lipida s ozonom u prisutnosti dušikovih oksida;
4. nastajanja, raspada i transporta ozona u prizemnoj atmosferi na odabranim lokacijama u Hrvatskoj
i drugim dijelovima Europe.
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Research programme and results:
The theme deals with homogeneous chemical reactions with an unknown reaction mechanism in
liquid and gaseous phase and heterogeneous reactions in gas/solid and gas/liquid phases which are
very important for biological activity, chemical production and environmental research. For many
important chemical reactions which take place in different phases the same mechanism is supposed
on the basis of kinetic and thermodynamic parameters. Usually, this mechanism is a series of many
steps, elementary chemical reactions, and only a few of them are the consequence of intrinsic
reactivity, while others depend on reaction conditions. The main aim is to find to which extent a
reaction can be governed by changing conditions; in other words, which part depends exclusively on
the reactants.
Within this project following problems are investigated:
Kinetics and mechanism of selected reactions, spectroscopic and computer methods for time
dependent processes and connection between electronic structure and reactivity.
A. Following reactions kinetics and mechanisms were investigated:
1. Reactions of metallic ions with polycyclic aromatic hydrocarbons and/or their heterocyclic
analogues in gaseous phase and possibility of kinetic parameters determination.
2. Reactions of cobalt and chromium organic complexes with aliphatic radicals in water solution.
3. Lipid oxidation with ozone and nitrogen oxides.
4. Formation, degradation and transportation of ozone in boundary layer atmosphere on selected
locations in Croatia and other parts of Europe.
B.Following methods were developed:
(i) Computations of spin densities for radical flavonoids and comparison of their ESR spectra and
antioxidant activity. In the last time we extend our investigations to the generating, properties and
reactions of natural compounds radical anions with antioxidant property (especially flavoniods) and
we attempt to explain their antioxidant activity through quantum chemical calculations.
(ii) A method for determination of reaction rate constants in a Fourier transform mass spectrometry
has been proposed.
(iii) We have also measured the mass spectra of a large number of natural polymer compounds and
their constitutional parts.
C. Using photoelectron spectroscopy and quantum chemical calculations for the different classes of
organic compounds we have obtained important informations about their electronic structure. Insight
to the complicated action of a substituent in the presence of more than three different substituents in
persubstituted benzenes indicates need for precaution when using standard arguments about
substituent activity. Dihydroxy substitution induces selective destabilization of pi-orbitals in
naphthalene and calculated energies for cationic states in this case have to be compared with
adiabatic rather then vertical ionization energies. Important data is obtained about electronic
structure of compounds of great importance like nonlinear optical chromophores and possible
anticancer substances, like coumarines.
Results are published in international refered scientific journals quoted in Current Contents. Some
articles (under the mark 4) are published in books from international scientific meetings.
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oblikovanim laserskim pulsevima te dobivene rezultate povezali s izmjerenim vrijednostima za
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(10-3 s).
Research programme and results:
The reaction mechanism and reaction dynamics of tropospheric degradation of partially halogenated
hydrocarbons with hydroxyl radical have been completely resolved. The reaction rate constants were
calculated for several model compounds (ethane, fluoroethane and chloroethane) by the application
of conventional and variational transition state theory. A very good agreement was obtained between
the calculated and measured reaction rate constants for a very broad temperature range (200-1000
K). From those results, an accurate and efficient methodology is derived for the calculation of
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reaction rate constants of hydroxyl radical reactions with organic pollutants in the troposphere. The
new methodology has been evaluated on 6 hydrocarbons, 8 fluorohydrocarbons and dimethylsulfide.
This test has confirmed that the proposed methodology provides accurate kinetic parameters for the
hydrogen abstraction from the large molecular systems. Consequently, from the calculated kinetic
parameters it is possible to evaluate the ozone depletion potential as well as the global worming
potential of such organic pollutants. Furthermore, the proposed methodology will significantly
facilitate the development of a new generation of freons as well as other useful chemical products
that will not be harmful either to the environment or to the human health.
The density matrix theory in the Redfield formalism has been applied to study proton transfer
dynamics in the condensed phase. It has been shown that it is possible to control the proton
dynamics by tailored laser pulses. By calculating the nonlinear optical response of the system the
link with experiment has been obtained.
Using the Low Rank Perturbation (LPR) method, a new formalism is developed for the treatment of
the vibrational isotop effect in the harmonic approximation. The new methodology is successfully
applied to the analysis of vibrational isotop effect in deuterated bromoethylenes. An SCF LPR
method for the perturbations of rank one is also formulated. This opens the possibility for qualitatively
new treatment of electronic properties of large molecules.
Within classical theory a general solution was found for dynamics of a charge in electromagnetic field
when radiation reaction interaction is included. By using classical methods, the lifetimes of Ar-HF
dimer and trimer were calculated and, based on these simulations, possible explanation was given
for the longevity (10-3 s) of a dimer.
Poticajni projekti u okviru teme:
LASERSKA KONTROLA REAKCIJE PRIJENOSA VODIKA
LASER CONTROL OF HYDROGEN TRANSFER REACTIONS
	 *   	4 5!
MEHANIZMI RAZGRADNJE UGLJIKOVODIKA U TROPOSFERI
MECHANISMS OF TROPOSPHERIC DEGRADATION OF HYDROCARBONS
Nositeljica projekta: dr. sc. Sanja Sekušak
RAZVOJ I PRIMJENA MODELA U KEMIJI
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dijagramima, te njihovu geometrijsku realizaciju NiceGraph programom, molekularnom mehanikom,
te posebno odabranim trojkama vlastitih vektora pripadnih matrica bliskosti i Laplaceovih matrica.
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sedimentologiji baziranoj na morfološkoj granulometriji.
Research programme and results:
By using CROMRsel algorithm (for QSPR/QSAR modeling and for the selection of most important
descriptors) previously developed models used for calculation of retention times, response factors,
viscosities of molecules and for prediction of secondary structure of soluble proteins are simplified
and improved. New subroutine for optimisation of models by using an external set of molecules is
developed and included into the CROMRsel procedure. Research on optimisation of molecular
descriptors and on their application in the field of QSPR/QSAR modeling is continued. Consideration
of new carbon clusters has revealed that their structure in case of torusenes can be well described
by the triple of eigenvectors of the adjacency matrix. The triple includes the second, the third and k-
th eigenvector, where k depends on the number of carbon atoms in the torus. Possibilites of using
the resistance distances for prediction of molecular complexity were examined. Rearrangements of
fullerene isomers have been studied and their classification has been proposed, along with the
119
specific characterization of planar rearrangements. The study of stabilization of toroidal fullerenes by
sp3-hybridized carbon atoms at negatively curved parts of the  structure has been completed.  There
were investigated mathematical problems related to generation of pure carbon cages, fullerenes and
torusenes, their representation by optimal Voronoi diagrams, and their geometric realization by the
NiceGraph program, molecular mechanics and specially chosen triples of eigenvectors of the
adjacency matrices and Laplace matrices. We have developed the Fourier Transform Traction
Cytometry method for calculating the forces that cells exert on their surroundings. It is being used for
testing the tensegrity hypothesis in cell mechanics. In the year 2000 it was performed examining of
mercury behavior in the water column of Krka River estuary and in sediments of Kaštela Bay and
estuarine sediments of Krka River and Öre River (Northern Sweden). The work on manganese is
continued on two locations in Arizona and Japan. It was started development of a new method in
sedimentology, based on morphologic granulometry.
Poticajni projekti u okviru teme:
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Pripravljeni su i ispitivani novi biološki aktivni kompleksi paladija(II) s mono- i dialkil esterima
benzenazoanilinofosfonskih kiselina. Provedena su spektroskopska (IR, 1H, 13C  i 31P NMR, UV-VIS,
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prstenova, metodom svojstvenih vektora matrice susjedstva.
Research programme and results:
The research programme comprises investigations of the novel organic and organometallic
compounds with specific structural and biological properties. Special attention is directed to the study
of interaction of alkali, alkaline earth and transition metals with various organic ligands which are
used as models for biological and biologically active molecules (derivatives of aminophosphonic
acids, macrocyclic compounds). The investigations include preparation of the compounds and
characterization of their structural and biological properties. A combination of experimental and
theoretical investigations is applied to determine the influence of certain structural parameters of the
compounds on their physicochemical properties and biological (antitumor, antiviral and herbicidal)
activity.
A number of new biologically active palladium(II) complexes of mono- and dialkyl esters of
benzeneazoanilinophosphonic acids  have been prepared and investigated. To identify and
characterize the free ligands and their complexes as well as to investigate the stability of the
complexes in solution, gas and solid phases, different spectral (IR, 1H, 13C and 31P NMR, UV-VIS,
ESI and FAB MS) and thermal (TG, DTA) studies were carried out. Investigation of biological activity
of complexes has shown that most of the prepared complexes exibited antitumor activity, but not
specific antiviral effects. On the basis of the obtained results, the influence of the physicochemical
and structural properties of the complexes to their biological activity was discussed. In order to get
new active compounds, investigations of platinum(II) complexes of quinolylmethylphosphonates
have been initiated.
The studies of alkali metal and ammonium complexes with crown ethers, which are used as model
systems for examination of the selective alkali ion transport through biological membranes, have
been continued. It was shown that the conformation changes observed in the coordinated
macrocyclic ring are influenced by the size and ionic character of the cation, and by the flexibility and
cavity size of the macrocycle.
Quite a few nonempirical molecular descriptors that can be used as predictor variables in
QSPR/QSAR studies of molecules were investigated. The relation between the W’/W molecular
descriptor, the hyper-Wiener index, and the Wiener number for acyclic structures was studied
analitically. The decomposition of the Hosoya Z matrix into the sum of kZ (k=0, 1, 2, …) matrices was
proposed. From the kZ matrices a set of novel structurally related molecular descriptors kZ and the
Hosoya hyper index were derived and studied analitically. The characterization of cyclicity of
molecules by means of the leading eigenvalue of their D/DD matrices was proposed. It was
investigated how this quantity depends on the number of atoms. The geometries of two classes of
torusenes, hexagonal torusenes containing purely polyhex networks and torusenes which besides
hexagons contain also an equal number of 5- and 7-membered rings have been studied by the
adjacency matrix eigenvectors method.
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spektroskopije kao i primjenom bioloških testova, prati se odnos molekularne strukture i ponašanja
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doprinos razumijevanju bioloških procesa na molekularnoj razini. Detaljno poznavanje molekularne
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konformacijskih promjena molekula i vezivanja supstrata u aktivno mjesto receptora. Sustavno se
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1H NMR spektara za indol-3-octenu kiselinu i 27 analoga s hidroksi, metoksi, alkil, fluoro, kloro,
     
 





   	2 ,  
1H NMR spektrima i titracijom u vodenim
 	
         
 &
     " 
    6
   
 !,
testova na koleoptilama Avena sativa &   4










   
 







,   
,,
    
 )  
 




   O
;
 
  )    

"  +&
   	  






enkefalin na konformaciju uporabom FTIR spektroskopije i molekularnog modeliranja. U ovoj klasi
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stvaranje supramolekularnih tvorevina, pokušava se objasniti nastajanje gelova. Uspješno su
uvedene metode proteinske kristalografije i modeliranja vezanog uz aktivno mjesto enzima koje se
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enantioselektivnost Pseudomonas cepacia lipaze prema 1-fenoksi-2-hidroksi butanu. Da bi se
razumjela takva aktivnost pripravljen je fosfonatni analog tog spoja koji je inhibitor spomenute lipaze.
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(“zinc finger”) odvija se u okviru suradnje s grupom za bioinformatiku u EMBL-u, Heidelberg.
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novih supramolekularnih, organskih i kompleksnih spojeva. Za potrebe zdravstvenih ustanova i
bolnica obavlja se karakterizacija biominerala.
Research programme and results:
In structure-activity relationship studies of biologically active molecules and their analogues, X-ray
diffraction analysis, computational chemistry methods, molecular computer graphics, spectroscopic
methods and bioassays have been used. Molecular recognition approach, based on the
characteristic structural parameters, particularly of the active site or bioactive conformations together
with physico-chemical properties of the molecules studied have been used in study of biological
processes at the molecular level. Detailed molecular architecture in the crystalline state and in
solution has been used to understand chemical and biological reactions of real and model systems.
Molecular (computer) modelling, including methods of molecular dynamics which can simulate
experimental conditions and/or real parameters in vivo, is one of the elements of molecular
recognition approach. Molecular dynamics simulations have been used to study conformational
stability and substrate binding to the active site of a receptor. Systematic analysis of data of auxins
and analogues required for QSAR has been performed. Electronic properties and an influence of
substitutions on the aromatic system of IAA and 27 derivatives with hydoxy, methoxy, alkyl, fluoro,
chloro, dichloro and bromo groups at the position 4-7 were studied using UV and 1H NMR spectra.
The acidity of indol NH group was an indicator parameter and it was determined from NH chemical
shifts in 1H NMR spectra and by titration in aqueous solutions (for water soluble compounds). The
      ! 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substituent effects are mostly transmitted through the bonds of aromatic ring system. The biological
assays using Avena sativa coleoptiles were performed and the results obtained were correlated with
the acidity of the NH group, which depends on the substitution. The conformations of two natural
conjugates of IAA with aspartic and glutamic acids, which serve as a storage form of the hormone in
plants, are also involved in other physiological functions. To recognise characteristic biological
conformations of these natural compounds and their amides in a crystal and solution X-ray diffraction
and NMR spectroscopy were used. Among the auxin series the molecular and crystal structure of 7-
azaindole-3-acetic acid, a molecular probe, in auxin physiology, was determined. The FTIR
spectroscopy and molecular modelling were used to study influence of glycation on the conformation
 $! % !        &'     
analyse retropeptides with oxalyl bridges. The analysis of the complex hydrogen bonding systems,
responsible for supramolecular aggregation, has been employed to explain gel formation. Methods of
123
protein crystallography and modelling related to the enzyme active site were succesfully introduced
and applied in the studies of bacterial lipases. In cooperation with several research teams, research
on isolation and chemical characterisation of extracellular lipase from Streptomyces rimosus is
completed. Succesful cloning experiments produced significant amount of enzyme and enabled
detailed biochemical characterisation and crystallisation experiments. In the frame of the research of
enzymatic activities of lipases a high enantioselectivity of Pseudomonas cepacia lipase towards 1-
phenoxy-2-hydroxy butane was determined. In order to understand such the activity, its phosphonate
analogue was synthetised which acts as an inhibitor of Pseudomonas cepacia lipase. The crystal
structure of the protein complex was determined. The experimental data of the enantioselectivity of
Pseudomonas cepacia lipase towards some primary and secondary alcohols was used for computer
modelling by docking into the lipase active site. QSAR based on modified Free-Wilson method and
energy binding analysis (COMBINE 3D-QSAR) interactions of DNA and protein–specific binding of
transcription factors (receptors from the cell nucleus), essential for gene regulation, were studied.
The study of DNA-protein complexes with tetrahedrally bind zinc (‘zinc finger’) has been performed
within the frame of scientific collaboration with the bioinformatic group in EMBL, Heidelberg. The
results achieved in protein crystallography enable the method to be applied for studies of variuos
biological systems. In the collaboration with prof. W. Saenger, Freie Universitaet Berlin, the crystal
structure of ternary complex of purine nucleoside phosphorylase (from E. coli) with N(7)-
acylguanosine inhibitor and phosphate anion was determined. Knowledge of the enzyme structure
and its complexes with the inhibitors is essential in search for efficient therapy of tumors, virus,
parasitical diseases, and immuno-diseases. Above described interdisciplinary approach has been
used in chemical design of novel compounds of predicted properties. These results have been
achieved due to the successful colaboration with some laboratories of our Institute, Research
Institute Pliva, and international cooperation. X-ray structure analysis was successfully used in
determination of three-dimensional structures of novel supramolecular, organic and metal
complexes. For needs of various medical institutions and hospitals the identification of biominerals
has been performed.
Poticajni projekt u okviru teme:
ULOGA AROMATA U (BIO)MOLEKULAMA
FUNCTION OF AROMATIC FRAGMENTS IN (BIO)MOLECULES
Nositelj projekta: dr. sc. Rudolf Kiralj
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SPECTROSCOPIC STUDIES OF LIPOPROTEINS
Voditeljica teme: dr.sc. Greta Pifat-Mrzljak
Tel:++385 1 4561 127 e-mail: pifat@rudjer.irb.hr
Suradnici na temi:
Marina Ilakovac-Kveder, doktorica fiz. znanosti, znanstvena suradnica
Greta Pifat-Mrzljak, doktorica kem. znanosti, znanstvena savjetnica
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Program rada i rezultati na temi:









dijela LDL, što bitno poboljšava primjenu EPR metode u rješavanju strukture kompleksne LDL
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dobiveni rezultati podupiru hipotezu djelovanja alkohola na membranu putem kompeticije s
molekulama vode u stvaranju vodikovih veza.
Research programme and results:
In the frame of this research programme we have developed: 1. specific spin labeling procedure of
apoprotein B of human LDL as more suitable EPR method in solving the structure of complex LDL
vesicle. We have used methanthiolsulphonate spin labels bound selectively to free –SH groups. The
procedure of specific labeling had to be compatible to physiological conditions to avoid the
undesirable biradical formation. The selective spin labeling of thiol groups (4-5) have been
independently checked by spectrophotometric method. In the temperature range of 310-325 K the
EPR spectra of labeled LDL vesicles are showing two distinct populations of –SH group in LDL
particles characterized by fast and slow motions in the hydrophobic environment; 2. To investigate
the structure and stability of lipoprotein vesicles we have modified the lipoproteins by a) oxidation in
vitro with Ca+ ions and followed the change of secondary structure of apo B at an early stage of
oxidation by FTIR; b) the influence of lower alcohols followed by EPR in protein and lipid spin labeled
part of LDL indicate the molecular mechanism of alcohol action via the perturbation of lipid-protein
interaction in the lipoprotein particles through the competition with water molecules in the formation
of hydrogen bonds.
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RELAXARION PROCESSES OF FERROELECTRICS AND
SUPERCONDUCTORS
Voditelj teme: dr. sc. Boris Rakvin
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Program rada i rezultati na temi:
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Razmatran je i rješavan problem perturbacije mikrovalne šupljine supravodljivim uzorkom u obliku
tankog filma. Teorijska rješenja su provjerena mjerenjem mikrovalne apsorpcije i reaktancije na
tankom filmu YBCO.
Research programme and results:
The project is oriented toward investigation of magnetic and microwave properties of high
temperature superconductors, and crystal lattice dynamics of magnetic, ferroelectric and other model
systems.
On the basis of the original model of strong coupling between dipole of PO4 group and proton the
modified model for ferroelectric phase transition in the KH2PO4-type ferroelectric was developed. The
quality of the model was tested by calculation expected phase transition for deuterated KD2PO4
ferroelectric lattice. It was shown that results for the isotopic effect in the modified model is in a better
agreement with experimental results than in the original model.
The relaxation measurements deduced from TS-EPR and ENDOR measurements on stable
paramagnetic center in l-alanine have been undertaken to study CH3 dynamics in the hydrogen-
bonded network. The new improved dynamical parameters have been obtained and they have been
employed to explain the complex relaxation behavior measured earlier by pulse EPR methods.
The paramagnetic defects in the thin film of the proton implanted into silicon were investigated by
EPR. The obtained spectra have been assigned to S2 center. From the temperature dependence
study of the S2 spectra it was suggested that this center is localized in the vicinity of oxygen
impurities in the silicon. The model for perturbation of microwave cavity with the superconducting thin
film has been developed. The thin film of YBCO has been employed to check suggested theoretical
model.
Poticajni projekt u okviru teme:
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INVESTIGATION OF MICROWAVE COMPLEX IMPEDANCE OF SUPERCONDUCTORS
	 *   1 %)
 %$   #
REZONANCIJA
STUDY OF POLYMERS BY MAGNETIC RESONANCE METHODS
Voditeljica teme: dr. sc. Zorica Veksli
Tel:++385 1 4561 127  e-mail: veksli@rudjer.irb.hr
Suradnici na temi:
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na granici faza u kopolimerima i kopolimernim smjesama.
Research programme and results:
Structural and dynamical heterogeneity of polymers and polymer networks with the aim of basic
understanding of their properties, physico-chemical processes and phase separation at the
molecular level were investigated. Dynamic and structure are successfully explored by molecular
probe methods very sensitive to the available free volume in the matrix (ESR, NMR). The
possibilities of spin probe methods in the study of polymer heterogeneity are explored. From a
comparison of the complex ESR spectra and equilibrium swelling density measurements the effect of
structural changes of different sulfur crosslinked model network of natural rubber exposed to thermal
aging were deduced. A correlation between network structure and its mechanical performance is
established.
The variation of the block lengths in symmetric diblock copolymers and their respective phase
separation was investigated.
Further investigation of the structural conditions on the domain formation, phase separation,
molecular dynamics and interactions in copolymers and copolymer mixtures will be extended.
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Austrija, 21. 3. 2000.
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property of retropeptides with oxalyl bridges,
Department of Crystal and Structural
Chemistry, University of Utrecht, Nizozemska,
7.4.2000.
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  O#12) Measurements in Croatia,
radionica Tropospheric Ozone Research
(TOR-2) podprojekt EUROTRAC-2 projekta,
24 – 27. rujna 2000., Dubrovnik, Hrvatska
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Veksli, Z.: Guma-od pradavnih vremena do danas,
Hrvatsko kemijsko društvo, Zagreb, Hrvatska,
26.10.2000.
Pifat-Mrzljak, G.: UNESCO-vi dokumenti o znanosti,
(poslijediplomski) Medicinski fakultet, Zagreb,
15.11.2000.
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of Aliphatic alpha-Amino Acids in Alkaline
Aqueous Solutions, Radiation Laboratory,
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WINTERSCHOOL “MODERN METHODS AND
ALGORITHMS OF QUANTUM CHEMISTRY”
V  #-+ KLKKMK KQQQ
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+ 3 9
Prilog: a
3 9 (  Ab initio study of reaction
mechanism of ozone with ethene and its
monohalogenated derivatives, poster
40TH SANIBEL SYMPOSIUM
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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 G
Calculations and electron spin resonance spectra
of syringic and sinapinic acid, poster.
PITTCON'2000
New Orleans, SAD, 13.-14.3.2000.
Sudionik: Klasinc, L.
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Garmisch Partenkirchen, Njema-+ 24.3.-
28.3.2000,
(  "+ $   !)& 
Kezele, N.; Klasinc, L.
Prilozi:
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 $  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  @ #
Klasinc, L.: Statistical evaluation of ozone
measurements at Puntijarka station 1989 – 1999.,
poster.
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ANALYSIS, MAPPING GENOMIC DATA TO









EMBO WORKSHOP ON AUXIN
Calcatoggio, Francuska, 13.5.-19.5.2000.
Prilog:
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of auxin molecules correlates with their biological
activity, poster.
CANADIAN SOCIETY FOR CHEMISTRY
NATIONAL MEETING AND EXHIBITION
Calgary, Kanada, 27.5.-31.5. 2000.
Prilog:
 ! ",- . 
  9 0' 2
3 8, 9 1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, 
acids anions, primary states, transients, yields, and
rates, pozvano predavanje
SECOND INDO-US WORKSHOP ON




Duluth, SAD, 30.5. – 3.6.2000.
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versus  artificial neural networks, pozvano
predavanje.
INTERNATIONAL SYMPOSIUM ON
ATMOSPHERIC DEPOSITION AND IMPACT ON





Klasinc, L.: Analysis of long-term tropospheric
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13th INTERNATIONAL SYMPOSIUM ON
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Influence of the hydrophobic spacer length on the
properties of asymmetric dimeric quaternary
ammonium salts, poster
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Dynamical heterogeneity of polystyrene -block-




Gozd Martuljek, Slovenija, 15.6.-17.6.2000.
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  3 . $  
Prilozi:
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%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structure of the complex of Pseudomonas cepacia
lipase with transition state analog, predavanje.
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O99P
coordination chemistry of C(3)-substituted 1,4-
benzodiazepin-2-ones, predavanje.
MATH/CHEM/COMP ’2000, THE 15th
DUBROVNIK INTERNATIONAL COURSE &
CONFERENCE ON THE INTERFACES AMONG
MATEMATICS, CHEMISTRY AND COMPUTER
SCIENCES
Dubrovnik, Hrvatska, 19.6.-24.6.2000.
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-+"+ (
2




  !)&  @ #   3:
Analysis of long-term tropospheric ozone data,
pozvano predavanje.
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descriptors, poster
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decomposition of the Hosoya Matrix Z: theoretical
and practical aspects, poster
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+ 0 $ #
Balagurunathan, Y.; Dougherty, E.R.:  Example of
granulometric analysis of estuarine sediments
using conventional graphical methods and in
comparison with random models, predavanje.
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W.A.: Determination of nitrate radical
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+") 3
Cyclopalladation mechanism with azobenzene
ligands, poster
#+ ( 5 # / , %
constants of mixed copper(II) aminoacidates by
using topological indices, poster.
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 G
Klasic, L.: Methoxyphenols - Active principles in
spices: pulse radiolysis, EPR spectroscopy amd
MO calculations, poster.
GORDON RESEARCH CONFERENCE ON
RADIATION CHEMISTRY
Plymouth, SAD, 25.6.-30.6. 2000.
(  ",- . 8, 9
Prilozi:
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A. D.: Reaction of aliphatic amino acid anions with
OH radicals, targets, transients, yields, and rate
constants, poster
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 9  ! !
 , 

constants for OH radical reactions in basic
solutions. Introducing carbonate oxidation as
convenient and accurate system for competitive
studies, poster
UNESCO 4th CENTRAL EUROPEAN WORKSHOP
ON BASIC SCIENCE FOR DEVELOPMENT
(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   (-+ KMFKRFKQQQ
Sudionica: Pifat-Mrzljak, G.
Prilog:





THE THIRD INTERNATIONAL DUBROVNIK NMR
COURSE AND CONFERENCE
Dubrovnik, Hrvatska, 26.6.-1.7.2000.
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Prilozi:
Bilinski, H., Horvath, L., Radics, L., Sjöberg, S.,
Ingri, N.: Precipitation and characterization of two
novel aluminium hydroxo phthalates, induced by
silicic acid, poster.
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+ ( 5  3 0
 3
Bilinski, H..: Model calculation and
.
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and their palladium(II) complexes, poster
 ( 3 / *
 " 8 $
Molecular modeling of the enantioselectivity of
Pseudomonas cepacia lipase towards some
secondary and primary alcohols, pozvano
predavanje.
 ( G 5 4(51."9#/ % ,
nuclear receptor-DNA binding, pozvano predavanje.
$ ( ( * !  " #.5 % ,
diamagnetic susceptibility effect in lamellar diblock
copolymers, poster.
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Bilinski, H.: Model calculation and NMR
measurements as important supplements to
precipitation experiments of amorphous
aluminosilicates, poster.
NINTH ACA SUMMER COURSE IN
CRYSTALLOGRAPHY
Athens, GA, SAD, 7.7.-21.7.2000.
Sudionik: Višnjevac, A.
30th CONGRESS AMPERE ON MAGNETIC
RESONANCE AND RELATED PHENOMENA
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stable paramagnetic centers in l-alanine detected by
transfer saturation EPR, predavanje
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Kinetics of the gas phase ligation of metal ions by
pyrene, pozvano predavanje.
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
algorithms for the selection of most important
variables in the QSAR modeling, poster.
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 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'
of the complex of 1-phenoxy-2-butanol with
acetyl–Pseudomonas cepacia lipase (PCL), and
its P-transition state analog in comparison with the
experimental results, poster.
BRIJUNI CONFERENCE VII: IMPORTANT
PROBLEMS FOR THE XXI CENTURY
Brijuni, Hrvatska, 28.8. – 1.9.2000.
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driven proton transfer in picolinic acid N-oxide,
poster
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hyperindex and the molecular indices based on a
new decomposition of the Hosoya Z matrix, poster
  3   !)&  @ #
Trends and cycles in lower tropospheric ozone
concentration, pozvano predavanje.
3 9 (  Reaction mechanism of
ozone addition to ethene and its
monohalogenated derivatives, poster
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 ( 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the Resistance Distance Matrix, poster.
II. ACIS-CHEM MEETING 2000
Brijuni, Hrvatska, 3.9.-6.9.2000.
Sudionici: 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  3 (
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) 3
Prilozi:
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Kinetics of the gas phase ligation of metal ions by
pyrene, pozvano predavanje.
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) 3 !N& . 3%-+ 
Synthesis and characterization of metallocyclic
complexes of palladium(II) with monoalkyl anilino-
N-benzylphosphonates, poster
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nuclear receptor-DNA binding, predavanje.
3rd EUROPEAN BIOPHYSICS CONGRESS
135
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Sudionica: Ilakovac-Kveder, M.
Prilog:
Ilakovac-Kveder, M.: Thiol-specific spin labeling of
human plasma LDL, poster.
MEETING ESR GROUP RSC AND 4TH MEETING
OF EUROPEAN FEDERATION OF EPR GROUPS
(EFEPR) "PROSPECTS FOR EPR
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paramagnetic centers in L-alanine studied by
transfer saturation EPR, poster
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in human HDL, poster.
Coto, X., Milicua, J.C.G., Pifat, G., Arrondo, J.L.R.:
IR study of the effect of low molecular weight
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structure on its perturbation effect in human LDL
and HDL, poster.
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M.: A novel thiol-specific spin labeling of human
plasma LDL, poster
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 . *
 "   
%
structure of Pseudomonas cepacia lipase with
bound transition state analog, poster.
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The interaction of small and macromolecules with
growing calcium hydrogenphosphate dihydrate
crystals, poster
EUROPEAN SUMMER SCHOOL IN QUANTUM
CHEMISTRY, (ESQC-00)
Riolo Terme, Italija, 17.9.-30.9. 2000.
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+ 3 9
Prilog:
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 9 (  5    
kinetics of ozonolyses of ethene and its
monohalogenated derivatives. A multireference
approach., poster
EUROTRAC-2
TROPOSPHERIC OZONE RESEARCH (TOR-2)
WORKSHOP
Dubrovnik, Hrvatska, 24.9.-26.9.2001.
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  O#12) Measurements in Croatia,
predavanje
Klasinc, L.: FT analysis of long-term, predavanje
SEDMI HRVATSKI BIOLOŠKI KONGRES
Hvar, Hrvatska, 24.09.-29.09.2000.
Prilog:
 ( !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 / *
 " ) /
Magnus, V.: Molekularna struktura i auksinska
aktivnost 2-alkilindol-3-octenih kiselina,
predavanje.
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Structure is function: a contribution to
understanding enzymatic activity of bacterial
lipases, pozvano predavanje.
Ilakovac-Kveder, M.: The chemical and
spectroscopic investigation of free thiol groups in
human plasma LDL, poster.
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specificity and regioselectivity of extracellular
lipase from Streptomyces rimosus, poster.
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predavanje.
13th INTERNATIONAL SYMPOSIUM ON
CERAMICS IN MEDICINE, bioceramics 13
Bologna, Italia, 22.11.-26-11. 2000.
Prilog:
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Füredi-Milhofer, H.: Engineering crystal growth of
calcium hydrogenphosphate dihydrate, predavanje
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contribution to understanding of enzymatic activity
of bacterial lipases, poster.
52ND SOUTHEAST/56TH SOUTHWEST
COMBINED REGIONAL MEETING OF THE
AMERICAN CHEMICAL SOCIETY
New Orleans, LA, USA, 6.12.-8.12.2000,
Prilog:
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(IUPAC).
Klasinc, L.: Generalna skupština IUPAC
Commission on Atmospheric Chemistry; Tel
Aviv, Izrael, 03.-04.06.2000.
Klasinc, L.: Radni sastanak EUROTRAC TOR-2
projekta, Dubrovnik, Hrvatska, 24.-27.09.2000.
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Bilinski, H.: Aluminium, iron, silicon and manganese
compounds of geochemical significance, United
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Graovac, A.: Diskretna matematika u kemiji,
bilateralni hrvatsko-slovenski projekt (putem
MZT RH)
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slovenski projekt (putem MZT RH)
Pifat-Mrzljak, G. i suradnici : Karakterizaciji
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Rakvin, B.: Studija relaksacijskih procesa u
feroelektricima s vodikovom vezom, bilateralni
hrvatsko-slovenski projekt (putem MZT RH)
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Biology Laboratory, Heidelberg, 1999/2001.
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copolymeres séquencés : Etude par RMN.
Cooprération franco-croate, projet 3028,








Istvan Lukovits, Central Research Institute for
Chemistry of the Hungarian Academy of
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27.2.2000.
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18.8.2000.
Hrvoje Petek, Univesity of Pittsburg, SAD, 24.8-
26.8.2000.
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Subhash C. Basak, Natural Resources Research
Institute, University of Minnesota, Duluth, SAD,
21.9.2000.
Michael J. Lalich, Natural Resources Research
Institute, University of Minnesota, Duluth, SAD,
21.9.2000.
Alan R. Katritzky, Department of Chemistry,
University of Florida, Gainesville, Florida, SAD,
28.9.-29.9.2000.
Bogdan Kralj, Institut J. Štefan, Ljubljana, Slovenija,
10.10.2000.
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10.10.2000.




MATH/CHEM/COMP 2000, 15th DUBROVNIK
INTERNATIONAL COURSE & CONFERENCE ON
THE INTERFACES AMONG MATEMATICS,
CHEMISTRY AND COMPUTER SCIENCES
Dubrovnik, Hrvatska, 19.6.-24.6.2000.
THE BRIJUNI CONFERENCE VII: “IMPORTANT
PROBLEMS FOR THE XXI CENTURY”
Brijuni, Hrvatska, 28.8.-1.9.2000.
7th INTERNATIONAL SUMMER SCHOOL ON
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Laboratorij za sintetsku organsku kemiju, dr. sc. Kata Majerski, voditeljica laboratorija
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Laboratorij za kemiju ugljikohidrata, peptida i glikopeptida, dr. sc. Štefica Horvat, voditeljica
laboratorija
Laboratorij za celularnu biokemiju, dr. sc. Ljubinka Vitale, voditeljica laboratorija
 
 
        
 
     !   
" 
      !   
Tajništvo, Barica Baborsky, tajnica
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Selektivni procesi na molekulskoj i supramolekulskoj razini
Elektronska struktura i dinamika organskih molekula
SELEKTIVNI PROCESI NA MOLEKULSKOJ I
SUPRAMOLEKULSKOJ RAZINI
SELECTIVE PROCESSES ON MOLECULAR AND
SUPRAMOLECULAR LEVEL
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Teme u sastavu programa:
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Razvoj receptor-selektivnih analoga bioaktivnih peptida i studij Maillardove reakcije na endogenim i
egzogenim opioidima, dr. sc. Štefica Horvat, voditeljica teme
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
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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
140
,
  *  
       
2-Oksaadamantano-krunasti eteri. Sinteza i studij kompleksiranja s metalnim kationima, dr. sc. Goran
Kragol, nositelj projekta
Ispitivanje interakcija 4,9-diazapirenijevih derivata s DNA, mr. sc. Ivo Piantanida, nositelj projekta
Priprava i studij reaktivnosti Amadorijevih spojeva endogenih opioidnih peptida, mr. sc. Andreja Jakas,
nositeljica projekta
Program rada:
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interdisciplinarnim projektima, koji su rezultirali izuzetno kvalitenim znanstvenim radovima.
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god. bio prisiljen potpisati ugovor sa MZiT kojim je 56 suradnika na Programu bilo financirano sa
 549333 :;  <9=   $%:%> ? 
   0 $ 
     -         '%/
u Zagrebu;
 0       
*/  
/ /
u zemlji i inozemstvu.
@      * $  $%     

     * 
     )   
istom periodu MZiT  odobrilo zapošljavanje samo pet novaka.
Research programme:
In this year research activity within this Programme had prevalently experimental character. It resulted
in the progress concerning both, a number and quality of the published papers, and in organisation of
interlaboratory collaboration. In particular, there became evident openness of the laboratories of this
Programme to interdisciplinary projects, which resulted with exceptionally high quality papers.
It is envisaged that the initiated interdisciplinary approach will in the next cycles of funding of scientific
projects in Rep. of Croatia lead to organisation of new research teams, headed by the scientists of the
new generations.
Since the year 2000 was the concluding one for the first cycle of funding of this Programme, it is
important to emphasise the following results:
- great number, 152 in total, of original papers published prevalently in the international journals with
high impact factor
-in total 41 young scientists are promoted to diploma engineer, B. Sc. or Ph.D., and in particular 12 B.
Sc. degrees and 9 Ph.D.  degrees are completed.
- co-ordination of research between single laboratories of the Programme (themes) is enhanced, what
resulted with publication of the joint papers, and in co-operation on the contractual projects with PLIVA
Co. Institute.
- high level and intensity of research in organic chemistry and biochemistry is maintained, in spite of
insufficient funding of the Programme. To support this statement, it can be cited that Director of the
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Programme was forced to sign the contract with Ministry of Science and Technology, according to
which 56 collaborators on the Programme got a total fund of 516000KN/year, i.e. 768 KN per
scientist/month!
This amount was among the lowest related to other Programmes at the Institute, and in particular
compared to funding of the projects on the University of Zagreb.
- certain number of research contracts with industry, and inventions in science-technology, protected
by the patents at home and abroad.
Finally, it is important to emphasise that research team on this Project should be refreshed with a
certain number of young scientist, since eight young scientists left this Program in the past period,
whereas in the same period Ministry of Science has supported five new scientists.
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Tel: ++385 1 4680 108 e-mail: sunjic@rudjer.irb.hr
Suradnici na temi:
Zdenko Hameršak, doktor kem. znanosti, znanstveni suradnik
Darko Kontrec, doktor kem. znanosti, asistent
Andreja Lesac, doktorica kem. znanosti, viša asistentica
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Davorka Moslavac, magistrica kem. znanosti, asistentica, znanstvena novakinja
Zlata Raza, doktorica kem. znanosti, viša znanstvena suradnica
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Suradnica iz druge ustanove:
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Ministarstvo znanosti i tehnologije
Program rada i rezultati na temi:
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jednom ugovoru o suradnji sa laboratrijom POLYtech (Area Science Park-Trieste).
Pojedini suradnici laboratorija djeluju kao znanstveni konzultanti sa PLIVA d.d., Belupo, d.d i Caffaro
S. p. A (Italija).
Research programme and results:
Main research topics were; biocatalysis by lipases in organic solvents, in particular elucidation of the
effect of macrocyclic and acyclic structures of the substrates, sec. alcohols, on the enantioselectivity of
acylation, study of diastereoselective aldol reaction on the heterocyclic 1,4-benzodiazepine substrate,
synthesis and testing of acyclic and macrocyclic ligands in enantioselective reactions forming C-C
bond (cyclopropanation, allylic alkylation), catalysed by organometallic complexes, then preparation of
novel chiral stationary phases for separation of enantiomers by high resolution chromatography, and
study of the relationship between structure of chiral selectors and their efficacy in enantioselection.
In the year 2000, 11 papers have been published in the journals cited by SCI, and 9 are accepted for
publication. Collaborators of the laboratory have participated on 11 international scientific meetings
and one national meeting, contributing with two plenary lectures, one section lecture, and eight
posters.
In the year 2000 one PhD., three M. Sc. and one B. sc. thesis was completed.
Members of the laboratory are co-authors of two patent applications, and one PCT pat. application
extended worldwide. In the same period research was continued on the three separate contracts with
PLIVA Co. R&D Institute, and on a contractual research with POLYtech laboratory (Area Science
Park-Trieste)
Some members of the laboratory are active as scientific consultants for PLIVA Co, Belupo Co, and
Caffaro S.p.A. (Italy).
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ORGANOMETALNE KATALIZATORE
BIOCATALYTIC ENANTIOSELECTIVE PROCESS IN SYNTHESIS OF LIGANDS FOR
CHIRAL ORGANOMETALLIC CATALYSTS
@ &      
&'!  %$  $%"& ( %!&!
MOLECULAR RECEPTORS WITH POLYCYCLIC UNITS
Voditeljica teme: dr. sc. Kata Majerski, znanstvena savjetnica
Tel: ++385 1 4680 196 e-mail: majerski@rudjer.irb.hr
Suradnici na temi:
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Goran Kragol, doktor kem. znanosti, viši asistent, znanstveni novak
Dunja Šafar Cvitaš, magistrica kem. znanosti, asistentica
Danko Škare, doktor kem. znanosti, znanstveni suradnik
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Program rada i rezultati na temi:
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pripravili smo niz novih adamantano- i oksaadamantano-krunastih etera te proveli mjerenja ekstrakcije
alkalijskih kationa. Sposobnost ekstrakcije alkalijskih kationa adamantano- i oksaadamantano-
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krunu-6. Provedeni su i eksperimenti prijenosa natrijevog i kalijevog pikrata kroz organsku membranu.
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Research programme and results:
Within the framework of this programme, the problems essential for understanding the structure-
reactivity relationship of organic molecule and the development of new polycyclic building blocks and
their application in the synthesis of novel class of "host" molecule have been examined.
11-Methylenepentacyclo[5.4.0.02,6.03,10.05,9]undecan-8-spiro-3’-diazirine (1) has been synthesized and
photochemical decomposition of 1 in different media was studied. The obtained results clearly showed
that the fate of carbene 1 depends upon the reaction conditions under which carbene is generated.
The photolytic decomposition of 1 in N2-matrix at –196 oC proved the formation of diazo-compound
which upon warm-up gave traces of 1,3 bishomopentaprismane.
As a continuation of our investigation on the synthesis of "host" molecules that contain polycyclic units
as an essential building block we have prepared a series of novel adamantano- and oxaadamantano-
crown ethers. Alkali metal picrate extraction profiles have been determined for these novel
ionophores. The ability of adamantano- and oxaadamantano-crown ethers to extract the alkali metal
picrates was compared with that of benzo-15-crown-5 and 18-crown-6. Also, Na+- and K+-transport,
the ability of novel ionophores to transport Na+- and K+ across a bulk liquid membrane was measured.
The observed differences among the complexation abilities of the adamantano-crown ethers and
oxaadamantano-crown ethers are rationalized on the basis of the results of a molecular modeling
study of their corresponding K+ complexes. Also, the structure of bis[(1,3)2-oxaadamantano]-18-
crown-6 (2) and its potassium picrato complex 3 have been studied by means of NMR-spectroscopy,
X-ray structure analysis and by molecular mechanic calculations. In the gas phase and in the CDCl3
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solution, in both 2 and 3, the most stable conformation reveals C2h symmetry. However, in the solid
state 2 adopts crystallographic Ci symmetry while in 3 there is C1 symmetry of the macrocyclic ring.
Adamantyl tenocyclidines were synthesised, their radioprotective effect was confirmed, and their
antidotal efficiency in organophosphate  poisoning (OF) was established.
Detonation parameters of some polynitroadamantane derivatives was found to be simmilar to that of
standard explosives.
The possibilities of using ultrasound in energetic materials analysis were investigated.
Poticajni projekt u okviru teme:
2-OKASADAMANTANO-KRUNASTI ETERI. SINTEZA I STUDIJ KOMPLEKSIRANJA S
METALNIM KATIONIMA
2-OXAADAMANTANO-CROWN ETHERS. SYNTESES AND COMPLEXATIONS WITH
METAL CATIONS
Nositelj projekta: dr.sc. Goran Kragol
PROJEKTIRANJE I SINTEZA SUPRAMOLEKULSKIH SUSTAVA
DESIGN AND SYNTHESIS OF SUPRAMOLECULAR SYSTEMS

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Tel: ++385 1 4680 217 e-mail: zinic@rudjer.irb.hr
Suradnici na temi:
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Program rada i rezultati na temi:
Studirano je supramolekulsko samo-organiziranje bis(amino kiselinskih) i bis(dipeptidnih) oksalil amida
u organskim i hidro-gelovima. Organizacije u gelovima studirane su TEM i SEM elektronskom
mikroskopijom, FTIR i NMR spektroskopijom i rentgenskom strukturnom analizom. Ustanovljemo je da
postoji linearna korelacija Tg : % 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Kristalne strukture gelatora otkrivaju temeljne organizacijske motive koji nastaju tvorbom
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nukleinske kiseline interkaliranjem bez izrazite selektivnosti prema komplementarnim nukleobazama.
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ciklopropanacije stirena s etil diazoacetatom. Visoka ukupna seteroselektivnost posljedica je iznimno
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Research programme and results:
Supramolecular self-organisation of bis(amino acid) and bis(dipeptide) oxalamides in organic and
aqueous gels was studied. Organisations in gels were studied by TEM and SEM techniques, FTIR and
NMR spectroscopy and X-ray analysis. Linear Tg / dielectric constant correlation was found for
bis(LeuOH) oxalamide – lower homologous primary alcohol gels. 1H-NMR investigation of gels shows
that only gelator molecules present in the gel liquid could be observed. NMR and FTIR studies reveal
the existence of the temperature dependent gel network assembly / dissolution equilibrium. The
equilibrium constants and gelation enthalpies were determined for some gel systems. The gelator
crystal structures reveal basic organisational motifs that by intermolecular hydrogen bonding between
oxalamide fragments lead to formation of fibrous aggregates in the solid state. Phenanthridinium-
nucleic base(A,T) conjugates were found to interact with double- and single stranded nucleic acids by
intercalation with no apparent complementary base selectivity. The designed supramolecular catalyst
containing the bisoxazoline-Cu(I) catalytic site incorporated in the helical macrocyclic structure showed
the highest cumulative stereoselectivety in cyclopropanation of styrene with ethyl diazoacetate
reported to date. The catalyst produced very high diastereoselectivity (86% de) and moderate
enantioselectivity (65% ee).
Poticajni projekt u okviru teme:
ISPITIVANJE INTERAKCIJA 4,9-DIAZAPIRENIJEVIH DERIVATA S DNA.
INTERACTIONS OF 4,9-DIAZAPYRENIUM DERIVATIVES WITH DNA
Nositelj projekta: mr. sc. Ivo Piantanida
RAZVOJ RECEPTOR-SELEKTIVNIH ANALOGA BIOAKTIVNIH
PEPTIDA I STUDIJ MAILLARDOVE REAKCIJE NA ENDOGENIM I
EGZOGENIM OPIOIDIMA
DEVELOPMENT OF RECEPTOR-SELECTIVE ANALOGS OF
BIOACTIVE PEPTIDES AND STUDY OF THE MAILLARD REACTION
ON ENDOGENOUS AND EXOGENOUS OPIOIDS
Voditeljica teme: dr. sc. Štefica Horvat
Tel: ++385 1 4680 103 e-mail: shorvat@rudjer.irb.hr
Suradnici na temi:
Jaroslav Horvat, doktor kem. znanosti, viši znanstveni suradnik
Štefica Horvat, doktorica kem. znanosti, znanstvena savjetnica
Andreja Jakas, magistrica kem. znanosti, asistentica, znanstvena novakinja
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Vanjska suradnica Laboratorija za kemiju ugljikohidrata, peptida i glikopeptida:
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Program rada i rezultati na temi:
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peptidomimetika bila su usmjerena na ispitivanje konformacijskih promjena uzrokovanih N-glikacijom
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pentapeptida koji su N-alkilirani na drugom aminokiselinskom ostatku sa 6-deoksi-D-galaktozom
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estera glukoze i opioidnog peptida leucin-enkefalina novi imidazolidinonski derivati koji su kemijski

 0  
  # 1) +)E  @1  
dokazano da pod uvjetima nastajanja ketala, peptidna acilna skupina migrira s primarne na susjednu
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HPLC dokazana je reverzibilnost migriranja peptidne skupine u oba izopropilidenska izomera u
vodenoj otopini.
Najinteresantniji rezultati dobiveni su ispitivanjem Maillardove reakcije na monosaharidnim esterima u
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fenilalanin ili tirozin. Pokazano je da u ovim esterima, koji predstavljaju modele fragmenata tejhojevih
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reaktivnosti amino-skupine, nizom intra- i intermolekulskih reakcija nastaje heterogena smjesa velikog
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kod infekcije.
Research programme and results:
Considering the research programme, results of investigation on the structure-conformation
relationship studies of the novel class of peptidomimetics, the conformational differences caused by N-
glycation of the amide bond in endogenous opioid pentapeptide have been explored in solution using
FTIR spectroscopy, NMR and molecular modelling. The compounds studied included protected and
unprotected pentapeptide derivatives N-alkylated at the second amino acid residue with 6-deoxy-D-
galactose moiety. We found that only FTIR spectar of the fully protected glycopeptide indicated the
presence of a higher population of beta-turns, while the spectra of the partially protected and
unprotected peptidomimetics reflected the dominance of unordered or open structures, with some low
population of turns. Molecular dynamics simulation showed that only trans form conformer in the fully
protected compound is consistent with beta-turn.
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The works concerning the study of the Maillard reaction was continued by chemical characterization of
the novel imidazolidinones formed by intramolecular cyclization of leucine-enkephalin glucose ester.
Evidence is presented by using RP HPLC and NMR spectroscopy that under the conditions of ketal
formation, the peptidyl group migrated from the primary to the adjacent secondary hydroxy group of
the sugar moiety. Both isopropylidene isomers were separated and the reversibility of the peptidyl
group migration was demonstrated in aqueous solution by using RP HPLC method.
The most interesting results obtained within studies of the Maillard reaction concerned structure-
reactivity studies of the monosaccharide esters in which anomerically free or protected glucose is
linked through C-6 hydroxy group to either phenylalanyl or tyrosyl residues, prepared as models for
teichoic acid fragment. We showed that the attached sugar moiety induces activation of the amino
acid residue. Due to the enhanced reactivity of the amino group in the monosaccharide esters studied,
the formation of the products generated by intramolecular and intermolecular glycation reactions is
accelerated resulting in heterogenous mixture of products. These findings suggest that, if similar
adducts are formed by glycation of D-alanine in teichoic acid of Gram-positive bacteria, they should be
examined as potential bioactive ligands or chemical message for infection.
Poticajni projekt u okviru teme:
PRIPRAVA I STUDIJ REAKTIVNOSTI AMADORIJEVIH SPOJEVA ENDOGENIH
OPIOIDNIH PEPTIDA
SYNTHESIS AND REACTIVITY OF THE AMADORI COMPOUNDS RELATED TO THE
ENDOGENOUS OPIOID PEPTIDES
Nositeljica projekta: mr. sc. Andreja Jakas
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FUNKCIJA
HYDROLYTIC ENZYMES: ISOLATION, PROPERTIES, STRUCTURE,
FUNCTION
Voditeljica teme: Dr.sc. Ljubinka Vitale
Tel: ++385 1 4680 115 e-mail: vitale@rudjer.irb.hr
Suradnici na temi:
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enzima/proteina koji bi mogli biti biljezi za detekciju raznih patoloških stanja.
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Tijekom 2000. god. nastavljeno je komparativno ispitivanje dipeptidil-peptidaze III iz eritrocita ljudi i
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interleukin 6, ali dobiveni rezultati nisu potvrdili polaznu pretpostavku.
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Research programme and results:
The research program is devoted to study of different aspects of hydrolytic enzymes. This includes: (a)
extracellular and intracellular hydrolytic enzymes of Streptomyces rimosus with an emphasis on their
possible utilization, (b) proteolytic enzymes from human blood cells with the aim to elucidate their
physiological role, and (c) a search for enzymes/proteins that could be used for detection of various
pathological states.
Among the enzymes of S. rimosus during the last year lipase and aminopeptidases were studied. For
the first one a part of the primary structure was determined, that served as the starting point for
cloning of lipase gene and construction of highly productive strain of the microorganism. The influence
of the medium composition on the enzyme yield was tested, and the new procedure for its isolation
was elaborated. Specificity and regioselectivity of the lipase was studied. The enzyme had
pronounced activity with various triglycerides and oils of plant and animal origin. It preferred esters of
C16 and C18 unsaturated in comparison with saturated fatty acids. In glycerol esters lipase did not
distinguish the positions 1 and 2, while in naphthyl esters it preferred alpha form. With the aim to
elucidate enantioselectivity of lipase from Pseudomonas cepacia, the enzyme was purified and the
crystals of its complex with transition state analog prepared. Experimentally determined crystal
structure was compared with the results obtained by molecular modelling. The described data are the
result of collaboration with other research groups.
In collaboration with scientists from Germany half of the primary structure of deoxyribonuclease, also
from S. rimosus was elucidated. Prolyl aminopeptidase, similar to that previously purified from the
mycelium of S. rimosus, was found in the culture filtrate of the same organism. This put forward a
number of questions concerning the relationship of the intracellular and extracellular enzymes.
Dynamics of aminopeptidases accumulation in media of various compositions and intensity of aeration
was determined, and investigation of enzymes localization within the cell was started.
Comparative study of dipeptidyl-peptidase III from human and rat erythrocytes were continued in the
year 2000, seeking to find an explanation for the observed similarities and differences, in the structure
of the two enzymes. By the use of mass spectrometry and Edman degradation the mass profile of
tryptic peptides and amino acid sequence of the two internal peptides were determined. Data banks
search revealed structure similarity as well as some differences between dipeptidyl-peptidase III from
human erythrocytes and rat liver, that could account for the found differences in their properties.
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Investigation of possibilities to use concentration of a particular protein as an indicator of a
pathological state in humans, was pursued by analysis of the potential markers for multiple sclerosis.
Concentrations of human tumor necrosis factor and soluble interleukin 6 receptor were measured in
liquor and sera of patients and healthy donors, but the obtained results did not confirm the starting
hypothesis.
Experiences gained by the carried investigations have been useful in collaborations with researchers
of other programs.
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ELEKTRONSKA STRUKTURA I DINAMIKA ORGANSKIH
MOLEKULA
ELECTRONIC STRUCTURE AND DYNAMICS OF ORGANIC
MOLECULES
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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
Utjecaj otapala na kiselost benzocikloalkena, dr. sc. Zoran Glasovac, nositelj projekta
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podjedinicama, iscrpnu vibracijsku analizu konjugiranih kiselina trans- i cis-azobenzena, interpretaciju
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svojstvu tih planarnih molekula. Ostali rezultati postignuti tijekom 2000. god. detaljnije su opisni u
okviru pojedinih tema.
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Research programme:
Within the framework of this programme, the problems essential for understanding and predicting
properties of the electronic structure, dynamics and reactivity of organic molecules in the ground state,
as well as in the electronically excited states, are studied. Although the latter topic is completely new
in our chemical community, it is of paramount importance for photochemical processes involving inter
alia photosynthesis. A salient feature of investigations performed within this programme is a strong
interaction between various research groups and a synergistic combination of modern experimental
techniques and theoretical methods, which is the "conditio sine qua non" for competent and
competitive research enabling successful international scientific co-operation. Our research work has
been focused on the following points: protonation and deprotonation of organic molecules in the gas
and the liquid phase, photoinduced proton transfer, structure and dynamics of molecules using
modern quantum chemical and spectroscopic methods, evaluation of dynamical and nondynamical
electron correlation energy in heteroatomic planar molecules, modelling and synthesis of characteristic
model compounds necessary for studying long-range interactions and the accompanying mechanisms
of electron transfer in extended pi-systems as well as the influence of isotope effects on the spin-spin
coupling constants and high pressure syntheses.
In 2000 our most significant achievements encompass determination of the intrinsic acidity of 1-
phenylcyclobutene, proof for 1,3-C>* !
 /    ?	? ! ! 

 / 6
trimethylsilyl-3-etoxycarbonylcyclopropene, synthesis of novel U-shaped organogermyl- compounds,
extensive vibrational analysis of the conjugated acids of trans- and cis-azobenzene, interpretation of
the crystal dynamics of non- and perdeuterated ortho-terphenyle, reconstruction of the excited state
geometry changes of cis-stilbene from the observed resonant Raman intensities. Finally, the
dynamical and nondynamical electron correlation energies investigation in planar molecules is
extended to heteroatomic compounds by encompassing all valence electrons. It is shown that the
additivity rules hold for linear zig-zag polyenes implying that they reflect inherent properties of these
molecules. Other results are described in more detail within the reports of particular projects of this
programme.
The programme is intensively involved in the international scientific co-operation (NSF, COST D9 and
D10, ALIS, and bilateral collaboration with Austria, Germany, Great Britain, Hungary, Macedonia, and
Slovenia). The researchers on the programme take an active part in graduate and postgraduate
studies at the University of Zagreb resulting in numerous B.Sc., M.Sc. and Ph.D. theses.
ELEKTRONSKA STRUKTURA I KEMIJSKA REAKTIVNOST
ELECTRONIC STRUCTURE AND CHEMICAL REACTIVITY
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Izmjerena je energija deprotoniranja 1-fenilciklobutena, a u tijeku je i mjerenje kiselosti
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alenske produkte. Pri tome je nedvojbeno dokazano da u acetilenskim anionskim intermedijerima
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Research programme and results:
In 2000. our research was focused on: (a) determination of intrinsic acidities of strained hydrocarbons
in the gas phase, (b) some reaction mechanism studies and (c) high pressure synthesis of polycyclic
molecules comprising fused heteroatom analogons of norbornene.
Within the acidity investigations of small ring systems 1-phenylcyclobutene was synthesized and
deprotonation energy of it’s the most acidic methylenic proton was evaluated by bracketing technique.
Analogous investigation of naphtho[a]cyclopropene are currently under way. Complementary
computational study of the solvent effect on the acidity of benzocyclopropene and some of its
substituted analogons has been performed. The latter molecule was also used as the model system in
exploring the effect of electronic excitation on acidity. Preliminary results indicate that excitation to
either triplet or singlet excited states leads to considerable increase in acidity.
Continuing our interest in metallation reactions of 3,3-disubstituted cyclopropenes considerable
attention was payed to the mechanism of 3-trimethylsilyl-3-etoxycarbonylcyclopropene silylation. This
reaction involves cyclopropene ring opening of the primary formed cyclopropenyl-Li salt thus forming
either allenic- or allylic- type anionic intermediates (or their Li salts), followed by 1,3-shift of the Me3Si
group from the anionic carbon center to the carbonyl oxygen in the latter anion. Electronic and
molecular structure of all potential intermediates in this reaction were examined by high level ab initio
calculations. The latter were also applied in studying mechanism of base- and acid- catalysed
hydrolysis of nitramide, offering a new insight into this type of reactions, which had played significant
role in developing theory of acid-base catalysis.
Finally, the high pressure synthetic studies have resulted in hitherto unknown U-shaped polycyclic
molecules with dimethylgermyl and oxygen bridges.
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Poticajni projekti u okviru teme:
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fotoizomerizacija i protoniranje, koji objašnjavaju mnoga svojstva navedenih spojeva, a osobito one
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Ramanovih, 13C, 1H, 2H i 15N NMR spektara.
Provedena je vibracijska analiza konjugiranih kiselina trans- i cis-azobenzena upotrebom DFT metode
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intenziteta perdeuteriranog cis-stilbena rekonstruirane su strukturne promjene kod prelaska u
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eksperimentalno i teorijski vibracijska dinamika molekule i kristala na niskim temperaturama.
Research programme and results:
Chemical processes and structure of the ground and excited electronic states of aryl derivatives of
stilbene,  azobenzene, and some organo-metallic complexes are investigated. Photoionization and
protonation are the most important processes which reveal many properties of the named compounds
and in particular those phenomena which help us in understanding some important transformations
(e.g. isomerization) and behaviour of materials. Introduction of stable isotopes into the structure,
combination of different molecular spectroscopies and rigorous quantum chemical calculations result
in a very high level of research. On the other hand, extensive application of isotopic labelling offers a
lot of NMR data for calculation of nuclear shielding and spin-spin coupling, as well as fundamental
interpretation of isotope effects. Calculations of proton and carbon nuclear shielding were performed
by ab initio and DFT methods for a series of rigid molecular structures derived from adamantane.
Influence of isotope substitution on complexation of heavy metals, e.g. Hg was investigated as well.
Improved procedures for obtaining stable protonated species enable recording and interpretation of
infrared, Raman, 13C, 1H, 1H and 15N NMR spectra.
Vibrational analysis of the conjugated acids of trans- and cis-azobenzene has been made by empirical
assignment and DFT calculations of force constants, and by using the method of generalized
harmonic mode scrambling. It was found in what respect the vibrational dynamics of the conjugated
acids differs from that of neutral molecules. The possibility of forming the hydrogen bond complex
between azo-benzene and HCl in the gas phase has been investigated and great changes in the
dihedral angles of azo-benzene were predicted. The structural changes upon transition into an excited
singlet state of cis-stilbene molecule were explained by using ab initio CIS calculations and the
observed resoanant Raman intensities of per-deuterated cis-stilbene. The molecular and lattice
vibrational dynamics at low temperatures of prototypical molecular glass former ortho-terphenyl were
studied both experimentally and theoretically in order to find a relationship between the glass forming
property and the flexible molecular structure (two internal rotations) of ortho-terpehenyl.
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 pi–elektrona proširena je na planarne linearne i
prstenaste molekule s heteroatomima. Pokazano je da za poliene vrijede jednostavna pravila
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Nastavljeno je razmatranje problema elektronske strukture anti/aromatskih molekula (pentalen/azulen)
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 skupine na aromatski fragment aneliranih benzoalkana i
benzoalkena. Pokazano je da su selektivnost i usmjeravanje supstitucije na βE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Primjenom metode polariziranog kontinuuma dobiveno je izvrsno slaganje s eksperimentom.
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novih superbaza, koje bi tek trebalo prirediti u laboratoriju.
Research programme and results:
The method of choice for calculating dynamical and nondynamical correlation energy of pi–electrons in
linear and cyclic molecules developed for hydrocarbons has been extended to encompass
heteroatomic systems. It is shown that simple additivity rule holds in zig–zag polyenes. Deviations
from the additivity in cyclic molecules offer an interesting insight into the electronic structures of these
compounds. Our approach was extended in two different directions: (1) calculation of the dynamical
correlation for all valence electrons employing the CASPT2 approach and (2) calculation of asymptotic
values of all three kinds of the correlation energy – dynamical, nondynamical and total correlation of
either pi– or all–valence electrons – by estimating their limiting boundaries for indefinitely large basis
sets. It appears that the additivity rule is invariant, mutatis mutandis, to all generalizations thus
161
implying that it is a very robust inherent property. Finally, some preliminary calculations show that the
additivity holds for saturated molecules too.
Continuing our interest in the electronic structure of anti/aromatic molecules, we performed
calculations of the structural and electronic features of pentalene and azulene at the fairly high level of
theory. They are a part of a comprehensive study of the phenomenon of anti/aromaticity.
The electrophilic attack of CH3+ group is examined on a series of fused benzoalkanes and
benzoalkenes. It is conclusively shown that the orientational effect of small annelated rings is a
consequence of a concerted action of the angular strain and hyperconjugation.
The influence of solvent (acetonitrile) on the basicity of some strong neutral organic (super)bases was
explored by applying the concept of the polarized continuum. Excellent agreement is obtained with
available experimental data. The predictive value of the theoretical model is illustrated by estimating
the pKa index of some superbases, which are not synthesized as yet. Their preparation has been
strongly recommended.
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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
&
	 	 









	$ 	    
	 $   	 *











  	  




	   






















 	  	
 $89 78 
	 	
  	$ 	$







i razvojem radijacijske tehnologije; (e) suradnjom s hrvatskom industrijom i ustanovama; (f)
sudjelovanjem suradnika Zavoda za kemiju materijala u visokoškolskoj nastavi, i (g) izradbom
diplomskih, magistarskih i doktorskih radova u laboratorijima Zavoda. Tijekom realizacije navedenog
programa u proteklom izvještajnom periodu ostvaren je niz novih spoznaja od kojih navodimo samo
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na kinetiku kristalizacije i brzinu rasta kristala zeolita A i X.
(		 	 
	




" $"	     	
 
 $ 	






 . $ 



















	 	 	  	
 
	 7    
$   
 . 	
8 	
    	 	  
 "	    	
$ 	* 5
	 "	5 . 		 	  
 
 	$  :	$

$ "	 	   	 	 	  	 "	 	$"	
75	
5 	   5 	5 	 	
 	
	 "	8 
	  	 $"	










:	 	  
 5 	5 
	
	 	* 
    	










	 	$  	
$ 	  
rasta kristala zeolita A i vrijednosti konstante brzine rasta.
Razvijen je model kinetike kontinuirane zamjene kationa iz otopine s kationima iz tankog sloja zeolita.
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prolaza otopine kroz sloj zeolita A.
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modelni sustav i tri vrste silikatnih minerala (montmorilonit, kvarc i kaolin), od kojih je svaka posebno
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montmorilonit kao pogodni supstrat za nadrastanje kalcita. Isti je modelni sustav korišten za
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istovremeno je inhibirala njihovu nukleaciju i rast. Kako bi riješili pitanje mehanizma nastajanja kalcita
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Mössbauerovu spektroskopiju u studiju feritizacije iona Cu2+, Eu3+, Y3+ i Nd3+ -	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CuFe2O4 (tetragonski), α-Fe2O3, CuO i CuFeO2. Mössbauerovi spektri su pokazali distribucije
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iona Cu+ i Fe2+ u tim uzorcima. Eu3Fe5O12 je sintetiziran za molni odnos Eu2O3:Fe2O3>?'@ 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Ha=495 kOe i Hd=405 kOe, dok su za europijeve ione pri 90 K dobivene vrijednosti HI=631 kOe i
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xNdxFe5O12. Mjerenja magnetizacije YIG, (Y2Nd)Fe5O12 i (YNd2)Fe5O12 		  	: BC  ?DD )
u vanjskim magnetskim poljima do 20 kOe. Pokazano je da je Nd podrešetka magnetizacije vezana
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rijetkih zemalja. (Y2Nd)Fe5O12 je pokazao reorijentaciju spina pri ∼ 60 K, što prije nije opisano u
literaturi, te dostigao magnetski moment koji je gotovo iste vrijednosti kao magnetski moment
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Cr3+ ioni zamjenjuju Al3+ ione u AlO6 oktaedrima strukture mulita.
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nabojem klasterskih jedinki u istoj molekuli. Ispitivana su njihova strukturna, spektroskopska i
magnetska svojstva.
Research programme:
In the frame of realization of the research programme "Science and technology of materials" a
significant contributions to the fundamental knowledge in chemistry and physics were made.
Although procedure of the zeolite synthesis is rather simple, mechanisms and critical processes
involved (preparation and dissolution of an amorphous aluminosilicate precursor-gel, nucleation and
crystal growth of zeolite) which determine structural, chemical and particulate properties of the product
(zeolite), are not known well. Therefore, the influences the alkalinity of the reaction system,
temperature of the crystallization, and concentrations of aluminium and silicon in the liquid phase of
the system on the kinetics of both crystallization and crystal growth of zeolites A and X were
examined.
An improved system equation which enables the prediction of the Na, Al and Si distribution between
the solid and the liquid phase in a wide range of batch aluminosilicate concentrations, batch molar
ratio Si/Al, and total alkalinity of the system, respectively, has been derived and evaluated. The
interaction between zeolite A seed crystals added to clear aluminosilicate solution (A-side of reactor),
and amorphous aluminosilicate gel (B-side of reactor) were investigated during crystallization of
zeolite A in membrane reactor. Particulate properties of the zeolite A formed by growth of zeolite A
seeds in the B-side of the reactor do not depend on the crystallization conditions (e.g., the amount of
the seed added to the A-side of the reactor), but exclusively on the number and distribution of the
nuclei in the matrix of gel. This finding is in accordance with previously defined principle on the
"memory effect" of gels. Analysis of distribution of nuclei in the matrices of differently prepared and
treated aluminosilicate gels have shown that the distribution of nuclei in most of gel precursors is
inhomogeneous ("concentration" of nuclei decreases from the "surface" of gel particles to their
"interior"); homogeneous distribution may be a special case. Simulation of kinetics of crystallisation of
zeolites at different temperatures by population balance method have shown that so-called "induction
period" of crystallization has not any specific significance related to the rest of the crystallization
process. Influence of different chemical and kinetic factors on the kinetics of crystal growth of zeolite A
and on the value of the growth rate constant was evaluated. A model of the kinetics of a continuous
exchange of cations from solutions with cations from thin layers of zeolite(s) is developed. The validity
of the model is confirmed by the correlation between measured and calculated values of the amounts
of zinc ions in both the layers of zeolite A and the zinc nitrate solutions passed through the layers of
zeolite A under different initial concentrations of zinc ions in the solutions, different masses of zeolite A
in the layers and different flow rates of the solutions through the layers of zeolite A.
The role of suspended particles on the precipitation of solid phase, was studied using calcium
carbonate as a model system and three types of silicate minerals (montmorillonite, quartz and
kaolinite) to inoculate the solution supersaturated with respect to all calcium carbonate polymorphs.
The reactant concentrations were similar to those in seawater. Calcium montmorillonite was a suitable
substrate for calcite overgrowth. The same model was used to investigate the influence of some
organic acids used, citric and fulvic acids showed effects: citric acid partially inhibited the crystal
growth of vaterite, reduced positive charge of its particles and caused also the formation of calcite;
fulvic acid reduced electrokinetic potential of vaterite particles growth. In order to resolve the
mechanism of calcite formation in Cd-doped vaterite, the formation and stability of primary
paramagnetic centres, formed by gamma-irradiation at 77 K, was studied. Electron paramagnetic
resonance (EPR) spectroscopy clearly indicated that Cd ions were located only in the orthorhombic
calcite structure, thus suggesting that Cd ions may be considered as nucleation centres for the
formation of calcite in the vaterite phase.
Ferrites have found important applications due to their specific electrical, magnetic and magneto-
optical properties. Various structural, spectroscopic and magnetometric techniques were used in the
investigation of ferrites. Mössbauer spectroscopy is very useful technique in the investigation of
ferrites and for this reason in the present research we used this technique to investigate the
ferritization of Cu2+, Eu3+, Y3+ and Nd3+ ions. During ferritization of Cu2+ ions different oxide phases
were observed in the samples, for example, CuFe2O4 (cubic), CuFe2O4 (tetragonal), hematite, tenorite
and delafossite. 57Fe Mössbauer spectra showed hyperfine field distributions and on the basis of these
spectra and numeric parameters, a possible presence of Cu+ and Fe2+ ions in the samples was
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discussed. For the molar ratio Eu2O3:Fe2O3=3:5, Eu3Fe5O12 was formed between 1100 and 1300 oC.
Hyperfine magnetic fields at iron sites at room temperature were Ha=495 kOe and Hd=405 kOe,
whereas the hyperfine fields at europium sites at 90 K were HI=631 kOe and HII=572 kOe. Nd3+ ions
do not show tendency to form garnet-type ferrite. Our investigation showed that Nd3+ ions can be
incorporated in the YIG structure, thus forming solid solutions, Y3-xNdxFe5O12. Magnetization studies of
YIG, (Y2Nd)Fe5O12 and (YNd2)Fe5O12 were performed between 4.2 and 300 K in magnetic fields up to
20 kOe. It was proved that the Nd sublattice magnetization is coupled ferromagnetically to the total
iron magnetization, in agreement with theoretical expectations for the light rare earth garnets.
(Y2Nd)Fe5O12 exhibited a spin reorientation transition around 60 K, which was previously not noticed,
thus reaching magnetic moment comparable to that of (YNd2)Fe5O12 at 5K. A new method of the
synthesis of magnetite from iron choline citrate was investigated.
High-temperature XRD was used to determine the phase composition of the thermal decomposition
products of zirconium salts. The mechanism of t-ZrO2 formation was proposed. The influence of
processing parameters (pH, type of anion, reaction temperature) on the properties of hydrous zirconia,
prepared by sol-gel procedure, has been investigated. In the samples, prepared in the ZrO2-Fe2O3
system by sol-gel procedure, two different solid solutions, closely related structurally to m-ZrO2 and c-
ZrO2, respectively, were found. Structural properties of the system HfO2-Fe2O3 were also investigated.
Nanosized TiO2 particles were synthesized by modified sol-gel procedure based on an esterification
reaction. Raman scattering was applied as a probe for the measurement of the crystallite size and
distribution of nanosized TiO2. Strong influence of the method of synthesis of tungsten trioxide
hydrates on their thermal behaviour was observed. The correlations between the synthesis conditions
and the properties of resulting Fe- or Al-(hydrous) oxides were also investigated. Thermal behavior of
amorphous rhodium(III) hydrous oxide and the formation of ruthenium oxides were also investigated.
Nanosized SnO2 particles were synthesized using sol-gel procedure. Oxide glass-ceramics were
investigated by thermally stimulated depolarization current.
Mechanism and kinetics of phase transitions in Al-Zn system having 8 to 64 at % Zn were examined in
situ by X-ray diffraction in a temperature range from room temperature to ∼ 720 K. Starting samples
contained two phases: α-phase (bcc, with 99 at % Al and β-phase (hcp, with more than 99.5 at % Zn).
In the heating process an anisotropy in thermal expansion of β-phase was observed, and the
appearance of α’-phase (bcc). A sequence of phase transitions caused by heating was dependent on
zinc content in the samples, ending with formation of a solid solution, αss-phase (bcc). In the cooling
cycle, a temperature hysteresis in reversal phase transitions was observed.
A process of chromium incorporation into mullite (3Al2O3 2SiO2) and the influence of it on the structural
properties of mullite have been studied, as to explain the low thermal expansion of mullite when doped
by Cr. The samples of pure mulite and of mulite with 2 mol % Cr2O3 were derived from single phase
precursors. Using X-ray diffraction it was found that chromium incorporation into mulite enlarged the
mullite unit cell, with different relative changes of the unit-cell parameters (a, b, c). Crystal structures of





 in the AlO6 octahedra of mullite structure.
An apparatus for intermittent irradiation was built, capable of delivering 1 ms pulses of gamma
radiation to the sample. By using this apparatus, the initiation of peroxidation of unsaturated fatty acids
by gamma irradiation was used for the first time for separate determination of termination and
propagation rate constants in the homologous series of unsaturated fatty acids. A regular increase of
oxidizability in the homologous series was established and an insight into antioxidative action of α-
tocopherol was made possible.
Radiation induced irreversible chemical changes in irradiated solutions and reversible physical
changes in irradiated inorganic salts were evaluated from the metrological viewpoint with respect to
their usefulness for the determination of the absorbed amount of radiation energy, i.e. as dosimetry
systems for measuring low irradiation doses.
The application of irradiation for waste water purification and microbial decontamination of sludge was
popularized. By revision of approach to analysis of results full sensitivity of the electrical conductivity
method to structural changes in the course of crosslinking of unsaturated polyester resins was
obtained, and its influence on reaction rate was shown, which could not be seen if in literature
commonly used approach was applied. Morphology and mechanical properties of the poly(vinyl
acetate) (PVAc) composites with untreated and surface treated calcium carbonate (CaCO3) are
studied.
Intermetallic compounds of the general composition DyNi5-xGax were prepared and studied by x-ray
powder diffraction.. All intermetallic compounds have been exposed to hydrogen gas under pressure
up to 10 MPa and in temperature region 255 K - 673 K. Ternary intermetallic compounds with 0.75 ≤ x
≤2 react reversibly with hydrogen, whereby the hydrogen equilibrium pressure and the amount of
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absorbed  hydrogen decreases with the increased amount of gallium. The thermodynamic features of
the metal-hydrogen system were extracted from the pressure composition desorption isotherms. The
samples prepared from PbCO3 ⋅2PbO and Ag2O powders with a ratio of Ag/Pb = 0.2 and annealed at
613 K - 623 K exhibit resistivity of three orders of magnitude lower than silver what indicates on
superconductivity. The decomposition of the complexes of transition metals Co, Ni, Cu and Zn  with
pyridine and sulfate was studied by thermal methods.
By the method of  thermal stimulated depolarization current the polarization mechanisms in sodium-
iron phosphate glasses were studied. Hexanuclear halide clusters of niobium and tantalum were
investigated and new inorganic species with mixed-charged cluster units in the same molecule
prepared. Their structural, spectroscopic and magnetic properties were correlated.
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PROCESA IONSKE ZAMJENE
INVESTIGATION OF THE CRITICAL PROCESSES OF ZEOLITE
CRYSTALLIZATION AND THE IONIC EXCHANGE PROCESSES
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(priprava i otapanje amorfnog alumosilikatnog prekursora - gela, nukleacija i rast kristala zeolita) o
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smanjuje. Smanjenje vrijednosti konstante konstante k uzrokovano je istovremenim porastom
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fazi).
Otapanje krutina NaA (natrijeva forma zeolita A), KA (kalijeva forma zeolita A), K-as (amorfna faza
dobivena grijanjem kalijeve forme zeolita A, 30 min pri 926 °C) i kk (smjesa kalsilita i kaliofilita
dobivena grijanjem kalijeve forme zeolita A, 180 min pri 926 °C) u 2 M otopini NaOH pri 70 °C je
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otapanja zeolita KA koje se je odvijalo u skladu s prethodno razvijenim modelom otapanja, otapanje
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slobodne energije, ∆Go, standardne entalpije, ∆Ho i standardne entropije ∆So procesa zamjene.
Razvijen je model kinetike kontinuirane zamjene kationa iz otopine s kationima iz tankog sloja zeolita.
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Research programme and results:
Although procedure of the zeolite synthesis is rather simple, mechanisms and critical processes
involved (preparation and dissolution of an amorphous aluminosilicate precursor – gel, nucleation and
crystal growth of zeolite) which determine structural, chemical and particulate properties of the product
(zeolite), are not known well. Therefore, the influences of alkalinity of the reaction system, temperature
of crystallization, and concentrations of aluminium and silicon in the liquid phase of the system on the
kinetics of bots crystallization and crystal growth of zeolites A and X were examined.  An analysis of
the proposed models of crystal growth revealed that growth rates of zeolite A and X crystals,
respectively, is determined by the concentrations of aluminium and silicon in the liquid phase of the
system, i.e. dL/dt = k×f(C), where L is the crystal size at the crystallization time t, k is the rate constant
of the linear crystal growth, and f(C) is a concentration factor determined by the product of the fluxes
of aluminium and silicon in the liquid phase of system. On the basis of the proposed model, it was
derived and evaluated kinetic equation of the crystal growth of zeolites, taking into consideration
particularities of the zeolite crystallizing systems. It was found that the value of the constant k
increases with increasing crystallization temperature in accordance with the Arrhenius law, while the
value of k decreases with increasing alkalinity of system. The decrease of the value of the constant k
is caused by a simultaneous increase of the repulsive forces between the reactive species (in the
liquid phase) themselves as well as between the reactive species and the crystal surfaces. Taking into
consideration that all the gels were prepared in the same way, an approximately constant specific
number of crystals (number of crystals in a unit mass of the product) and almost the same crystal size
distribution in all the products of crystallization confirm the assumption that in accordance with the
principle of the “gel memory effect”, the number of nuclei (particles of quasi-crystalline phase) and
their distribution in the gel matrix is constant. Independency of the specific number of nuclei and their
distribution in the gel matrix leads to the conclusion that the crystal structure of zeolite obtained does
not depend on the “structure” of nuclei, but rather on the “structure” of the liquid phase of system
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(concentration and distribution of different aluminate, silicate, and aluminosilicate anions in the liquid
phase).
Dissolution of the solids NaA (sodium zeolite A), KA (potassium-exchanged zeolite A) K-as
(amorphous phase obtained by heating of the potassium-exchanged zeolite A at 926 °C for 30 min)
and kk (a mixture of kalsilite and kaliophilite obtained by heating potassium-exchanged zeolite A at
926 °C for 180 min) in 2 M NaOH solution at 70 °C was investigated by X-ray diffratometry, scanning-
electron microscopy, single-point nitrogen absorption, differential thermogravimetry, measurement of
particle size distribution, and chemical analysis of both the solid and the liquid phase at various stages
of the dissolution process. While the dissolution of zeolite A and the starting dissolution of zeolite KA
occurred in accordance with a previously developed model of dissolution, the dissolution of the solids
K-as and kk occurred in two stages: rapid dissolution of a thin (sub)surface layer and slower
dissolution of bulk particles followed by solution mediated transformation of the solids K-as and kk into
zeolite A. This indicates the difference in the physical and “structural” properties between the
(sub)surface layer and bulk particles (crystals), but the nature of the differences is not known at
present. Based on the difference in the rate of dissolution between the (sub)surface layer and bulk
particles it was estimated that the thickness of the (sub)surface layer is about 7 % of the size of each
particle (crystal).
Relationships between corrected selectivity coefficient, KC, and fraction of the exchanged lead and
zinc ions in zeolite A,  fMe,Z, (Me = Zn, Pb) were determined from the data obtained by measuring the
concentrations of sodium and Me2+  ions in both the solid and the liquid phase at equilibrium of the
exchange processes between Me2+   ions from solution and sodium ions from zeolite A at different
total ion concentrations and different temperatures. Thermodynamic equilibrium constants, Ka,
calculated from the corresponding Kielland’s plots (KC vs. fMe,Z  plots) were used for the calculation of
the appropriate values of standard free energy, ∆Go, standard enthalpy, ∆Ho and standard entropy,
∆So of the exchange processes. Influence of the degree of exchange on the activity coefficients of
sodium and Me2+ ions in zeolite is also considered.
A model of the kinetics of a continuous exchange of cations from solutions with cations from thin
layers of zeolite(s) is developed. Kinetic equations derived on the basis of the model make possible
calculations and predictions of the exchange efficiency under different exchange conditions. The
validity of the model is confirmed by the correlation between measured and calculated values of the
amounts of lead ions in both the layers of zeolite A and the lead nitrate solutions passed through the
layers of zeolite A under different initial concentrations of lead ions in the solutions, different masses of
zeolite A in the layers and different flow rates of the solutions through the layers of zeolite A.
Poticajni projekt u okviru teme:
UTJECAJ PRIPRAVE GELA NA KINETIKU KRISTALIZACIJE I SVOJSTVA ZEOLITA
INFLUENCE OF GEL PREPARATION ON THE KINETICS OF CRYSTALLIZATION AND
THE PROPERTIES OF ZEOLITES
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Program rada i rezultati na temi:
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imitiraju koncentracije u morskoj vodi (ukupna koncentracija kalcijevih i karbonatnih specija, te
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minerala. Tri su vrste prirodnih minerala – kvarc, kaolinit i montmorilonit – upotrijebljene za inokulaciju
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da se kalcit i drugi polimorfi kalcijeva karbonata pojavljuju u prirodnim vodama kao nanosi biogenih
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nastajanje kalcita.
3. Nastajanje i stabilnost primarnih paramagnetskih centara u vateritu, uzrokovanih γ,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77 K. U tu je svrhu primjenjena elektronska paramagnetska rezonancijska (EPR) spektroskopija. Cilj je















(·CO3- i ·CO2-). Kadmij dopiran u vaterit uzrokovao je proširenje ·CO3- linija i linija nastalih uslijed ·CO33-
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vateritnoj fazi. Ujedno, to objašnjava i mehanizam kojim kadmij inducira kalcitnu strukturu u vaterit.
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prirodnih i umjetnih polipeptida na kemijska i morfološka svojstva polimorfa kalcijeva karbonata.
Research programme and results:
The proposed study is directed toward gaining new knowledge about: the factors influencing the
formation of thermodynamically metastable and stable solid phases in precipitation processes from
supersaturated electrolyte solutions; the kinetics and mechanisms of processes involved in the
formation of solid phases; the characteristics of these solid phases and their interactions with foreign
ions and molecules; and the possibilities of purification of solids contaminated with inorganic ions.
The objective is to develop generic solutions to a wide range of problems that involve precipitation
processes, either these processes occur in natural systems or in industrial and other operations.
In these studies, model inorganic systems of slightly and moderately soluble salts interesting in
different fields of human spheres of action, are anticipated. The interactions between the solid phase
and the additive are planning to be investigated by using divalent metal ions and some organic
molecules.
For the past period of a year the following subjects were studied:
(i) The role of suspended mineral particles on the precipitation of calcium carbonates, imitating the
concentration conditions of seawater (the total concentrations of calcium and carbonate species and
the concentration of NaCl). Among the other conditions (initial concentrations of constituent ions,
temperature and dissolved impurities), suspended impurities may also play an important role in the
formation of a certain solid phase modification. In the seawater, which is moderately or slightly
supersaturated with respect to all calcium carbonate polymorphs, such conditions could be
established if a large amount of silicate minerals is present. Three types of naturally occurring minerals
- quartz, kaolinite and montmorillonite - were used to inoculate the solution supersaturated with
respect to all calcium carbonate polymorphs. In the reference system, to which no mineral particles
were added, vaterite was precipitating as the only solid phase. It was found that quartz and kaolinite
had no influence on precipitation. In contrast, the addition of calcium montmorillonite caused an
instantaneous precipitation of calcite, indicating that montmorillonite is a suitable substrate for the
overgrowth of this polymorph. A certain distortion of the crystal lattice of the precipitated calcite,
caused by a misfit in relation to the montmorillonite lattice, was observed by EPR spectroscopy.
(ii) Precipitation of calcium carbonate polymorphs in the presence of some organic substances
(propionic, citric and fulvic acids) and the influence of these substances on surface charge of the
particles formed. In the complex system such as seawater, precipitation is influenced by the presence
of dissolved substances (Mg2+, organic matter and phosphates). Since calcite and other calcium
carbonate polymorphs occur in natural waters as biogenic detritus or rock debris, it could be expected
that such particles are interpenetrated and/or covered with organics and therefore negatively charged.
Precipitation was initiated from the solutions containing calcium and carbonate ionic species, selected
organic solute and sodium chloride, by which ionic strength of the solutions was adjusted. Precipitation
from the reference system resulted in the formation of positively charged spherulitic crystals of
vaterite. It was found that fulvic acid was an inhibitor of both nucleation and crystal growth of vaterite.
The electrokinetic potential of vaterite was significantly reduced and reversed to negative, thus
indicating adsorption of fulvic acid on the positively charged sites of vaterite surface and disablement
of further crystal growth. Propionic acid had no significant effect either on the precipitation process or
on the surface charge. Citric acid partially inhibited the crystal growth of vaterite and reduced positive
charge of its particles. This acid also caused the formation of calcite. At a higher concentration, citric
acid completely inhibited the precipitation of vaterite and promoted the formation of calcite.
(iii) The formation and stability of primary paramagnetic centres formed in the vaterite phase by γ-
irradiation at 77 K. For this purpose electron paramagnetic resonance (EPR) spectroscopy was used.
The aim of this study was to resolve the question of the mechanism of calcite formation in Cd-doped
vaterite. Special attention was given to the detection and properties of so-called “isotropic” carbonate
centres (·CO3- and ·CO2-). Cd doped into vaterite caused broadening of the ·CO3- lines and the lines
due to ·CO33- centres located probably in the orthorhombic calcite, suggesting that Cd ions are located
only in the calcite structure. Thus, Cd ions may be considered as nucleation centres for the formation
of calcite in the vaterite phase, which also explains the mechanism of the induction of calcite structure
by cadmium in vaterite.
The study of removal of heavy metal ions from the contaminated solid phase (calcium sulphate) using
liquid membrane techniques has been continued. This was also the case with the investigation of
spontaneous precipitation of MgNH4PO4⋅6H2O at 25 °C and 37 °C. Besides, investigation of the effect
of suspended natural silicate minerals and organic macromolecules on the precipitation of calcium
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carbonates in artificial and natural seawaters has been started. This also refers to the study of effects
that natural and synthetic polypeptides have on the chemical and morphological properties of calcium
carbonate polymorphs.
Poticajni projekti u okviru teme:
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KALCIJEVA SULFATA
REMOVAL OF HEAVY METAL IONS  FROM CALCIUM SULPHATE USING LIQUID
MEMBRANES
Nositeljica projekta: mr. sc. Jasminka Kontrec
SINTEZA I MIKROSTRUKTURA METALNIH OKSIDA I OKSIDNIH
STAKALA
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fundamentalne spoznaje o odnosima izme:u kemijske sinteze metalnih oksida i oksidnih stakala, te
njihovih kemijskih, strukturnih i fizikalnih svojstava.
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 u uzorcima koji su dobiveni reakcijom
u vrstom stanju izme:u CuO i Fe3O4 ili α-Fe2O3. Ovisno o poetnom atomskom odnosu Cu:Fe, te
ostalim eksperimentalnim parametrima u sintetiziranim uzorcima mogli su se detektirati CuFe2O4
(kubini), CuFe2O4 (tetragonski), α-Fe2O3, CuO i CuFeO2. Mössbauerovi spektri su pokazali
distribucije hiperfinih magnetskih polja, a na temelju tih spektara i numerikih parametara razmatrana
je priroda iona Cu+ i Fe2+ u tim uzorcima. Nastajanje okisdnih faza u sustavu Eu2O3-Fe2O3 

je primjenom difrakcije X-zraka, 57Fe i 151Eu Mössbauerove spektroskopije i FT-IR spektroskopije.
EuIG je sintetiziran za molni odnos Eu2O3:Fe2O3=3:5 izme:u 1100 i 1300 oC. Uzorak sintetiziran pri
1300 o=  	   
		
 $	* "	
 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		 6a=495
kOe i Hd=405 kOe, dok su izmjerena hiperfina magnetska polja na mjestima europija pri 90 K, HI=631
kOe i HII=572 kOe. Ioni Nd3+ ne pokazuju sklonost stvaranja ferita granatne strukture. Naša

    	  %
3+
 mogu ugradit u strukturu YIG stvarajui vrste otopine Y3-
xNdxFe5O12. Magnetizacije YIG, (Y2Nd)Fe5O12 i (YNd2)Fe5O12 
	  	:u 4.2 i 300 K u
magnetskim poljima do 20 kOe. Magnetizacijska mjerenja na uzorcima (Y2Nd)Fe5O12 i (YNd2)Fe5O12
pokazala su vee magnetske momente nego u vrstoj fazi YIG. Pri 20 kOe izmjereni su magnetski
momenti 5.65 µB, odnosno 5.76 µB, dok je za YIG izmjeren moment 5 µB pri 60 kOe. Taj rezultat
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suglasnosti s teorijskim oekivanjima za granate lakih rijetkih zemalja. Magnetizacijske krivulje
(Y2Nd)Fe5O12 i (YND2)Fe5O12, snimljene ispod 10 K, pokazale su da spoj siromašniji na Nd ima vei
magnetski moment. Taj efekt vjerojatno je posljedica vee magnetske amsotropije u sluaju
(YNd2)Fe5O12. (Y2Nd)Fe5O12 je pokazao reorijenatciju spina pri ∼ 60 K, što prije nije opisano u
literaturi, te dostigao magnetski moment koji je gotovo iste veliine kao magnetski moment
(YNd2)Fe5O12 pri 5 K. Termi " 		  
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zraka na prahu i 57Fe Mössbauerove spektroskopije. Motrene su promjene stehiometrije magnetita u
ovisnosti o uvjetima termike razgradnje poetnog spoja.
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ponašanje amorfnog prekursora ZrO2. Nakon grijanja uzoraka pri 400 oC nastao je t-ZrO2 kao
dominantna faza. Nakon tlaenja t-ZrO2 njegova stabilnsot je ovisila o pH, dok stabilnost t-ZrO2 pod
utjecajem temperature (600 i 800 oC) nije ovisila samo o pH priprave amorfnih prekursora ZrO2.
Napetost kristalne rešetke t-ZrO2 poveavala se linearno s poveanjem pH, dok je veliina kristala bila
neovisna o pH. U uzorcima, pripravljenim postupkom sol-gel u sustavu ZrO2-Fe2O3, na:ene su dvije









Festice TiO2 nano veliine sintetizirane su modificiranim postupkom sol-gel koji se temelji na reakciji
esterifikacije. Grijanjem TiO2-acetatnog prekursora do 320 oC došlo je do poveanja specifine
površine estica od 3 do 280 m2g-1, a s daljnjim poveanjem temperature specifina površina estica
anatasa je smanjivana. Niskofrekvencijsko Ramanovo raspršenje je iskorišteno za odre:ivanje
veliine estica TiO2 u nano podruju, te distribucije veliine tih estica.







odnosi izme:u uvjeta sinteze i svojstava aluminijevih hidroksida, oksihidroksida i oksida. Motrena je
tako:er ubrzana hidroliza iona Fe3+ pri povišenoj temperaturi u prisutnosti urotropina ili uree. Urotropin
i urea su korišteni kao izvori iona OH- koji se osloba:aju kemijskom razgradnjom tih spojeva u
	 	 (
 	 
	ko ponašanje amorfnog rodijevog (hidro)oksida i nastajanje
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rodijevih oksida. Sol-gel postupkom sintetizirane su SnO2 estice nano veliine. Metodom termiki
stimulirane depolarizacijske struje ispitivane su oksidne staklokeramike razliitog kemijskog sastava.
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pomou in situ rentgenske difrakcije u temperaturnom podruju od sobne temperature do ∼ 720 K.
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 α (bcc, s 99 at % Al) i fazu β (hcp,
s više od 99.5 at % Zn). Tijekom procesa grijanja uoena je anizotropija termike ekspanzije faze β, te
pojava faze α’ (bcc). Slijed faznih pretvorbi uzrokovanih porastom temperature ovisan je o udjelu cinka
u uzorku, a krajnji rezultat je vrsta otopina, faza αss (bcc). U procesu hla:enja uoena je
temperaturna histereza poetka faznih prijelaza. Ispitivan je proces ugradnje kroma u mulit (3Al2O3
2SiO2) i utjecaj te ugradnje na strukturna svojstva mulita, kako bi se objasnilo smanjenje termike
ekspanzije mulita izazvano ugradnjom kroma. Fisti mulit te mulit s 2% Cr2O3 prire:eni su iz
jednofaznih prekursora. Rentgenska difrakcija je pokazala da ugradnja kroma poveava jedininu
eliju mulita, s razliitim iznosima relativne promjene parametara jedinine elije (a, b, c). Kristalna
struktura utonjena je pomou Rietvelda. Ustanovljeno je da pri dopiranju mulita s kromom Cr3+ ioni
zamjenjuju Al3+ione u AlO6 oktaedrima strukture mulita.
Research programme and results:
In the frame of investigations on the project "Synthesis and microstructure of metal oxides and oxide
glasses" a new fundamental data about relations between the chemical synthesis of metal oxides and
oxide glasses and their chemical, structural and physical properties  has been obtained.
Ferrites are important materials for advanced technologies because of their specific electrical,
magnetic and magneto-optical properties. Various structural, spectroscopic and magnetometric
techniques have been used in the investigation of ferrites, Mössbauer spectroscopy is very useful
technique for the characterization of ferrites and for this reason is extensively used in the present
investigation of ferrites. Ferritization of Cu2+ ions was monitored in the samples synthesized by the
solid state reaction between CuO and Fe3O4 or α-Fe2O3. Cuprospinel (CuFe2O4, cubic), copper ferrite
(CuFe2O4, tetragonal), hematite, tenorite and delafossite could be found in the samples in dependence
on the initial atomic ratios Cu:Fe and other experimental parameters. Mössbauer spectra showed
hyperfine filed distributions and on the basis of these spectra and calculated paramters, the presence
of Cu+ and Fe2+ ions in the samples was discussed. The evolution of oxide phases in the Eu2O3-Fe2O3
system was investigated by XRD, 57Fe and 151Eu Mössbauer and FT-IR spectroscopies. For the molar
ratio Eu2O3:Fe2O3=3:5, EuIG was formed between 1100 and 1300 oC. In sample produced at 1300 oC,
the measured hyperfine fields at iron sites at room temperature were Ha=495 kOe and Hd=405 kOe,
whereas the hyperfine fields at europium sites at 90 K were HI=631 kOe and HII=572 kOe. Nd3+ ions
do not show tendency to form the garnet-type ferrites. Our investigation showed that Nd3+ ions can be
incorporated in the YIG structure, thus forming solid solutions, Y3-xNdxFe5O12. Magnetization studies of
YIG, (Y2Nd)Fe5O12 and (YNd2)Fe5O12 were performed between 4.2 and 300 K in magnetic fields up to
20 kOe. The magnetization measurements of (Y2Nd)Fe5O12 and (YNd2)Fe5O12 showed that the
magnetic moments were higher than those in the pure YIG phase. The magnetic moments at 20 kOe
were 5.65 µB and 5.76 µB, respectively, whereas the moment of YIG at 60 kOe was only 5 µB. This
proves that the Nd sublattice magnetization is coupled ferromagnetically to the total iron
magnetization, in agreement with theoretical expectations for the light rare earth garnets. The
magnetization curves of (Y2Nd)Fe5O12 and (YNd2)Fe5O12 reproduced below 10 K, show that at almost
all temperatures, the Nd poor compound has a larger moment than that of the Nd rich compound. This
effect is probably due to the fact that in the latter, the magnetic anisotropy is much larger.
(Y2Nd)Fe5O12 exhibited a spin reorientation transition around 60 K, which was previously not noticed,
thus reaching a moment comparable to that of (YNd2)Fe5O12 at 5 K. XRD and Mössbauer
spectroscopy were applied in the investigation of the thermal decomposition of iron choline citrate. The
changes in stoichiometry of magnetite were monitored.
High-temperature XRD was used to determine the phase composition of the thermal decomposition
products of zirconium salts. The mechanism of t-ZrO2 formation was proposed. The important role of
oxygen in the t-ZrO2 → m-ZrO2 transition indicated that the lack of oxygen in the zirconia lattice
favours the formation of metastable t-ZrO2. The influence of processing parameters (pH, type of anion,
reaction temperature) on the behaviour of amorphous zirconia precursor, prepared by sol-gel
procedure, has been investigated. After calcination of the samples at 400 oC, t-ZrO2 appeared as the
dominant phase. The stability of t-ZrO2 to the influence of pressure (500, 1000, and 1350 MPa)
showed to be pH dependent, whereas the stability of t-ZrO2 to the influence of temperature (600 and
800 oC) could not be attributed to the influence of the pH value alone. Lattice strains in the t-ZrO2
products increased almost linearly with an increase in the pH value, whereas the crystallite size
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showed to be independent to the pH value. In the samples, prepared in the ZrO2-Fe2O3 system also by
sol-gel procedure, two different solid solutions, closely related structurally to m-ZrO2 and c-ZrO2,
respectively, were found. The terminal solid solubility limits were determined. Structural properties of
the system HfO2-Fe2O3 were also investigated.
Nanosized TiO2 particles were synthesized by modified the sol-gel procedure based on an
esterification reaction. With heating of the TiO2-acetate precursor up to 320 oC, the surface area
increased from 3 to 280 m2g-1, and with a further increase in temperature the surface area of
nanocrystalline anatase gradually decreased. Raman scattering was applied as a probe for the
measurement of the crystalline size and distribution of nanosized TiO2 particles. The methodologies
for the size determination of nanocrystals using the LFR mode, together with a deconvolution
treatment to obtain the size distribution, were analysed.
Strong influence of the method of synthesis of tungsten trioxide hydrates on their thermal behaviour
was observed. The correlation between the synthesis conditions and the properties of aluminium
hydrous oxide particles was investigated. Forced hydrolysis of Fe3+ ions at elevated temperature in the
presence of hexamethylenetetramine (HMTA) or urea was monitored. HMTA and urea were used as a
source of OH- ions which were released by chemical decomposition in aqueous medium. Thermal
behavior of amorphous rhodium(III) hydrous oxide and the formation of ruthenium oxide were also
investigated. Nanosized SnO2 particles were synthesized using sol-gel procedure. Oxide glass
ceramics were investigated by thermally stimulated depolarization current.
Mechanism and kinetics of phase transitions in Al-Zn system having 8 to 64 at % Zn were examined in
situ by X-ray diffraction in a temperature range from room temperature to ~ 720 K. Starting samples
contained two phases: α-phase (bcc, with 99 at % Al and β-phase (hcp, with more than 99.5 at % Zn).
In the heating process an anisotropy in thermal expansion of β-phase was observed, and the
appearance of α’-phase (bcc). A sequence of phase transitions caused by heating was dependent on
zinc content in the samples, ending with formation of a solid solution, αss-phase (bcc). In the cooling
cycle, a temperature hysteresis in reversal phase transitions was observed.
A process of chromium incorporation into mullite (3Al2O3 2SiO2) and the influence of it on the structural
properties of mullite have been studied, as to explain the low thermal expansion of mullite when doped
by Cr. The samples of pure mulite and of mulite with 2 mol % Cr2O3 were derived from single phase
precursors. Using X-ray diffraction it was found that chromium incorporation into mulite enlarged the
mullite unit cell, with different relative changes of the unit-cell parameters (a, b, c). Crystal structures of





 in the AlO6 octahedra of mullite structure.
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na trajnim kemijskim promjenama u otopinama. Tako su razvoj i karakterizacija dozimetrijskih sustava
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Research programme and results:
The project deals with the characterization of physico-chemical effects of ionising radiations in various
model and real systems. The selection of systems for the investigation of physico-chemical effects of
ionising radiations is determined by the interest in various aspects of the interactions of radiation and
matter. The investigations of the nature and fate of the reactive short-lived species formed by the
radiolysis: electrons, positive ions, excited molecules and free radicals belong to the fundamental
aspects of the interactions between radiation and matter. This research has been carried out in both
simple liquid and solid systems. Physico-chemical effects of ionising radiations can be used for the
measurements of the radiation energy absorbed in a system, which is then called a dosimetry system.
According to the range of the doses measured, the subjects of the project are dosimetry systems
based on inducing thermoluminescence of solids or on inducing permanent chemical changes in
solutions. The development and characterization of dosimetry systems capable for measuring doses
over a range of 12 orders of magnitude are the subject of this project as well. The subject of the
project is also the induction of certain biologically relevant chemical changes in simple model systems.
In this way, natural processes with the participation of reactive short-lived species are mimicked under
controlled conditions, e.g. oxidation of biological molecules by free radical mechanism, electron
transfer, etc. Technological applications of irradiation are based on the biocidal effect of ionising
radiation upon microorganisms, which happen to be contaminating pharmaceutical and medical
materials and foods. While the biological effect of irradiation is dramatic, the physico-chemical effect is
often hardly noticeable. It is a challenge for radiation chemistry to identify and quantify these physico-
chemical effects, which is also the subject of this project.
The results of investigations of absolute values of the rate constants of elementary reaction steps in
radiation-induced peroxidation of unsaturated fatty acids were published. These values are of great
importance for the understanding of oxidation processes in biomedicine, nutrition and industry.
However, they are difficult to obtain; the literature contains only one series of values obtained in an
uncomplete homologous series of unsaturated fatty acids, which was, moreover, measured under
experimental conditions far from ideal. In our approach to the initiation of  the reactions by means of
irradiation, we eliminated the possible influence of initiator, as well as that of a solvent, while extending
at the same time the homologous series of unsaturated fatty acids to include arachidonic acid. We
built the necessary apparatus, which was situated in the irradiation chamber of a panoramic irradiation
source, while for hydroperoxide quantification, the version of an analytical method previously
elaborated by us, was applied.  The obtained values made it possible to establish some regularities
concerning the increase of oxidizability with the increase of  the number of doubly-allylic carbon atoms
in a molecule of unsaturated fatty acid. The analysis of literature data based on new evidence was
 	
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tocopherol.
In the field of the use of chemical effects of irradiation for the measurement of the amount of radiation
energy deposited by irradiation in the irradiated matter (dosimetry), the use of solutions containing
chlorobenzene was described for the dosimetry of neutron and heavy ion irradiation. Chlorobenzene-
containing systems are particularly suitable for this kind of  dosimetry, because their response does
not depend on the energy of incident particles within a wide range of  energies, and is tissue-
equivalent for the same dose of gamma radiation. For the measurement of doses in the environment,
the systems with a large sensitivity to irradiation are necessary, which is found in some dosimeters
based on thermoluminescence. The characteristics of 4 types of  thermoluminescence detectors and
their performance in an intercomparison exercise among 3 laboratories were described.
The application of thermoluminescence dosimetry for measuring doses in the vicinity of a mobile X-ray
unit operating in an intensive care unit of a children hospital  was described. It was found that patients
in the vicinity were not irradiated to a measurable degree.
The application of irradiation technology for purification of  waste water was popularized, including the
oxidation of dangereous chemicals in water, and microbiological decontamination of  liquid waste.
SINTEZA, KARAKTERIZACIJA I MODIFICIRANJE POLIMERA
("  
SYNTHESIS, CHARACTERISATION AND MODIFICATION OF
POLYMERS BY IONISING RADIATION
Voditelj teme: dr. sc. Franjo Ranogajec
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Research programme and results:
In radiation modification of polymers, the reactions proceed in heterogeneous conditions mainly, and
the mechanism of the process can be determined by chemical reactivity and structural and phase
transitions of the system in the course of reaction. The goal of our investigation is to determine the role
of chemical and structural factors in cross-linking of unsaturated polyester resins as a model systme. A
combination of different research methods was applied. In our laboratory the method of electrical
conductivity and calorimetric method were developed. These methods would help following the course
of cross-linking and NIR spectrophotometry was applied in order to investigate the nature of liquid-
liquid transition observed in unsaturated polyester resins in investigated temperature range. We
expect that our results may essentially contribute to the elucidation of controversy in literature
182
concerning the role of liquid-liquid transitions. It is expected that the possible effect of liquid-liquid
transition on cross-linking reaction could be explained. The effects of polymer structure, composition
of polymer blends and effect of modification by ionizing radiation on polymer properties, are
investigated.
Because ionizing radiation can induce a reaction at lower temperatures than most chemical initiators,
it was possible to perform crosslinking reactions isothermally in the temperature range between room
temperature and 345 K, i.e. in the range where the Tlρ appears. During such crosslinking of resing the
electrical conductivity was monitored in-source and continuously. The reaction rates were calculated
from the slope of conductivity data plotted against the reaction time. The Arrhenius plot of the reaction
rates showed a breaking point in the temperature range of the upper liquid-liquid transition. The
reaction had lower activation energy in the temperature range above the Tlρ  because the breaking of
the intramolecular interactions allowed more styrene molecules to penetrate the coil and more double
bonds because available to crosslinking thus increasing its rate. The Tlρ  transition also influenced the
dose at which vitrification was achieved. Below the transition the dose was approximately constant,
while it significantly decreased above it. If there were no transition, the vitrification would not show
such a stepwise change. The decrease of vitrification dose can be explained by the increase of the
extent of crosslinking caused by the increased availability of polyester double bonds above the Tlρ
transition.
The supermolecular structure of binary isotactic polypropylene/poly(styrene-b-butadiene-b-styrene)
(iPP/SBS) and isotactic polypropylene/atactic polystyrene (iPP/aPS) blends and that of ternary
iPP/aPS/SBS blends were studied by differentmethods. Nucleation, crystal growth, solidification and
blend phase morphology are affected by the addition of amorphous components (SBS and aPS).
Disperged iPP/aPS particles formed  the honeycomb-like morphology in the iPP matrix. The amount of
SBS and aPS, and compatibilizing efficiency of SBS, determine the size of dispersed aPS, SBS, and
aPS/SBS particles and, consequently, the final blend phase morphologies: well-developed spherulitic
morphology, cross-hatched structure with blocks of sandwich lamellae and co-continuous morphology.
The analysis of the relationship between the size of spherulites and dispersed particles gave the
criterion relation, which showed that, in the case of a well-developed spherulitization, the spherulites
should be about fourteen times larger than the incorporated dispersed particles.
INTERMETALNI SPOJEVI I METALNI HIDRIDI
INTERMETALLIC COMPOUNDS AND METAL HYDRIDES
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Research programme and results:
The research program includes synthesis and characterization of intermetallic compounds, as well as
the study of their interaction with hydrogen or oxygen. The aim of these investigations is to select new
materials for potential  use for energetic and catalytic purposes. The basic methods of investigations
are x-ray powder diffraction, metallography, pressure composition isotherm measurements, thermal
methods (thermogravimetric analysis, TGA, differential thermal analysis, DTA, thermally stimulated
depolarization current, TSDC, and differential scanning calorimetry, DSC).
New intermetallic compounds of the general composition DyNi5-xGax were prepared and studied by x-
ray powder diffraction. It was found that the single phase region exist up to the composition DyNi2Ga3
and that the hexagonal structure of the prototype compound DyNi5 (CaCu5 type, space group
P6/mmm) is preserved up to the composition DyNi3.5Ga1.5. Compounds with x=2 and 2.5 after heat
treatment also crystalize with the hexagonal symmetry, but with a larger unit cell (Y2Co3Ga2 type,
space group P6/mmm). DyNi2Ga3 crystalizes only with the structure of the Y2Co3Ga2 type. All
intermetallic compounds have been exposed to hydrogen gas under pressure up to 10 MPa and in
temperature region 255 K - 673 K. Ternary intermetallic compounds with 0.75 ≤x ≤2 react reversibly
with hydrogen, whereby the hydrogen equilibrium pressure and the amount of absorbed  hydrogen
desreases with the increased amount of gallium. The thermodynamic features of the metal-hydrogen
system were extracted from the pressure composition desorption isotherms.
Possible room temperature superconductivity in the Pb3CO5 - Ag2O system was studied. The samples
prepared from PbCO3⋅ 2PbO and Ag2O powders with a ratio of Ag/Pb = 0.2 and annealed at 613 K -
623 K in a CO2+O2 gas flow exhibit resistivity of three orders of magnitude lower than silver what
indicates on superconductivity.
The decomposition of the complexes of transition metals Co, Ni, Cu and Zn  with pyridine and sulfate
was studied by thermal methods. It was found that the decomposition of these structurally different
compounds occurres in several different ways, whereby dehydrogenation proceeds the
depyrimination. Metal oxide was always obtained as the final product.
By the method of  thermal stimulated depolarization current the polarization mehanisms in sodium-iron
phosphate glasses were studied.
Poticajni projekti u okviru teme:
METALNI HIDRIDI, ENERGETSKI I EKOLOŠKI POTENCIJAL
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strukturnu, spektroskopsku i magnetsku karakterizaciju.
Anorganski klasteri (spojevi s neposrednom kemijskom vezom metal-metal) prijelaznih metala s
jedinkama poput [M6X12]n+ (M = Nb, Ta; X = halogeni element) i  [M6X8]m+ (M = Mo, W) mogu postojati
u više oksidacijskih stanja tj. n = 1 - 5 i m = 3 - 6. Do sada su bili poznati samo takvi spojevi koji su u
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homonuklearni klasteri sastava [Ta6Cl12(PrCN)6][(Ta6Cl12)Cl6]·2PrCN i [Ta6Br12(H2O)6]X2·trans-
[Ta6Br12(OH)4(H2O)2]·18H21 /  V-6Cl12]2+ pored [Ta6Cl12]4+, a drugi [Ta6Br12]2+ pored
[Ta6Br12]4+ u istoj molekuli. Navedeni su spojevi prvi primjeri klastera prijelaznih metala s mješovitim
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Research programme and results:
The research work is related to the investigation of the preparation procedures of new inorganic
species and their structural, spectroscopic and magnetic characterization. Inorganic clusters
(compounds with direct metal-metal bonds) of transition metal elements like [M6X12]n+ (M = Nb, Ta; X =
halogen atoms) and [M6X8]m+ (M = Mo, W) can exist in several oxidation states, e.g. n = 1 - 5 and m =
3 - 6. So far compounds containing the [M6X12] units of the same oxidation state only in one molecule
were known. By the suitable chemical reactions the new samples of the hexanuclear halide clusters of
niobium and tantalum have been prepared which indicate the coexistence of the [M6X12] units of
different oxidation states. The homonuclear clusters of the composition
[Ta6Cl12(PrCN)6][(Ta6Cl12)Cl6]·2PrCN and [Ta6Br12(H2O)6]X2·trans-[Ta6Br12(OH)4(H2O)2]·18H2O were
prepared. The first contains [Ta6Cl12]2+ besides [Ta6Cl12]4+, and second [Ta6Br12]2+ besides [Ta6Br12]4+
in the same molecule. These compounds are the first examples of the transition metal cluster species
with the mixed-charged cluster units. Structural, spectroscopic and magnetic properties were
investigated.
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- interakcija tRNA s aminoacil-tRNA sintetazama.
- regulacijskih mehanizama i kontrolu inicijacije transkripcije u eukariota
- upoznavanje molekularne osnove biološke aktivnosti biljnih hormona i peptidoglikana
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Research programme:
The research programme of the Department of Molecular Genetics includes studies of the:
- molecular mechanisms and regulation of genetic recombination in bacteria, bacteriophages and
plasmids,
- role of RecBCD enzyme in the bacterial growth, plasmid maintenance, DNA repair and Hfr-
mediated recombination,
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- plant cell transformation and regeneration of transgenic plants.
- activation and expression of the cellular oncogenes and oncogenic viruses,
- structure and function of fibrinolytic proteases
- plastid differentiation and the effect of growth substances and specific herbicides on these
processes.
- study of pfylogenetically conserved and industrially important genes
- structure, organization and evolution of satellite DNAs and heterochromatin in different insect
species.
- transfer RNA recognition by aminoacyl-tRNA synthetases
- regulatory mechanisms and the control of transcription initiation in eukaryotes
- studies of the molecular mechanisms of phytohormones and peptidoglycans
- cell response to genotoxic agents
- neurochemistry and molecular biology of serotonergic transmission
- phytocenoses, halophytes, marine Algae, mycoflora and their degradation by man and wind in
Adriatic Island and Croatien Coast
ULOGA REKOMBINACIJE U POPRAVKU DNA I STABILNOSTI
PLAZMIDA
THE ROLE OF RECOMBINATION IN DNA REPAIR AND STABILITY
OF PLASMIDS
3




Voditeljica teme: dr. sc. Erika Salaj-Šmic (od 01.03.2000.)
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, in vitro
stvarati s RecC i RecD podjedinicama heterotrimer RecB1-929CD. Taj trimer je potencijalna helikaza
jer zbog gubitka nukleaznog centra u podjedinici RecB nemaDNazne aktivnosti. Bilo je stoga
zanimljivo ispitati aktivnosti enzima RecB1-925CD s krnjim polipeptidom RecB1-929 in vivo. U tu svrhu
bakterije su transformirane plazmidom pMY100 koji je odgovoran za sintezu polipeptida RecB1-929.

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  /51-929 polipeptida u tranzijentnoj indukciji
lizogena λcI857gam+    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helikaznu domenu RecB-a. (ii) Istovremena prisutnost polipeptida RecB1-929, RecC i RecD u recB
stanicima ne dovodi do fenotipa divljeg tipa bakterija tj., bakterije ne pokazuju rerzistenciju na
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Research programme and results:
RecBCD enzyme consists of three different protein subunis RecB, RecC and RecD and plays
several important roles in DNA metabolism. It participates in homologous genetic recombination,
DNA repair, cell viability and maintenance of the plasmid DNA in the bacterial cytoplasm. In vitro,
RecB1-929, the truncated Escherichia coli RecB polypeptide, comprising the N-terminal (helicase)
domain of RecB, can combine with RecC and RecD subunits of RecBCD enzyme. The resulting
RecB1-929CD heterotrimer is a potent helicase; due to the loss of the nuclease center of RecB, it is
devoid of DNase activities. By making use of the RecB1-929-producing plasmid pMY100, the in vivo
behavior of this truncated polypeptide was studied. The following observations were made. (i)
Large amounts of RecB1-929 in the pulse-heated λcI857gam+ lysogens prevented the growth of a
gene 2 mutant of bacteriophage T4. It may be inferred that λ-Gam protein, which otherwise inhibits
RecBCD DNase and thus permits the growth of this phage, is bound by the helicase domain of
RecB. (ii) The simultaneous presence of RecB1-929, RecC, and RecD did not restore recombination
proficiency and ultraviolet resistance of recB cells. (iii) The presence of RecB1-929 did not alter
recombination and repair processes in wild-type (recBCD+) cells. Even excessively large amounts
of this truncated polypeptide did not reduce degradation of chromosomal DNA damaged by γ-rays.
It may be inferred that under in vivo conditions, the 30-kDa domain of RecB is essential for
assembly of the RecBCD enzyme and/or for holding its three subunits together.
REGULACIJA REKOMBINACIJE I REKOMBINACIJSKOG
POPRAVKA DNA
REGULATION OF RECOMBINATION AND RECOMBINATIONAL
DNA REPAIR
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  	 Escherichia coli
mutiranim u genima ruvA, ruvB i ruvC. Produkti ovih gena, tj. proteini RuvA, RuvB i RuvC, tvore
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 , Xenopus
laevis. Ustanovili smo da popravak krivo sparenih baza u ovom eksperimentalnom sustavu (a
vjerojatno i kod ostalih eukariota) ne ovisi o metilacijskom statusu DNA.
Research programme and results:
(1) We have studied recombinogenicity of lambda prophage in UV-irradiated Escherichia coli cells
carrying mutations in ruvA, ruvB, and ruvC genes. The products of these genes, the RuvA, RuvB
and RuvC proteins, form an enzymatic complex (the resolvasome) which processes recombination
intermediates (the Holliday junctions) into mature recombinant DNA molecules. We have found
that, as in the case of recB null mutant, prophage recombinogenicity remains preserved in
irradiated ruv mutants. These results suggest that RecBCD cannot cause prophage inactivation in
the absence of functional RuvABC resolvasome. This is in accord with recent evidence that
RuvABC complex acts in recombinational repair of UV lesions before RecBCD, by cleaving the
Holliday junctions formed upon replication fork arrest. (2) We have continued our research on
chromosome segregation and cell division defects in E. coli ruv mutants. We have shown that
elevated expression of the rusA gene, whose product is involved in an alternative pathway of
Holliday junction resolution, significantly improves chromosome segregation and cell division in ruv
mutants. These results further corroborate our previous assumption that cytological defects in ruv
mutants arise as a consequence of the unresolved recombination intermediates accumulated
during exponential cell growth. (3) We have also investigated the mechanisms of mismatch repair
in Xenopus laevis oocites. We have found that mismatch repair in this experimental system (and
possibly in other eukaryotes) is not strand-directed by DNA methylation.
Poticajni projekt u okviru teme:
 	
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ESCHERICHIA COLI
THE ROLE OF DNA RECOMBINATION IN CELL DIVISION REGULATION IN
ESCHERICHIA COLI
Nositelj projekta: dr. sc. Davor Zahradka
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STUDY OF PHYLOGENETICALLY CONSERVED AND
INDUSTRIALLY IMPORTANT GENES
Voditeljica teme: dr. sc. Vera Gamulin
Tel:++385 1 4561 115 e-mail: gamulin@rudjer.irb.hr
Suradnici na temi:
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 recA iz bakterije Streptomyces rimosus, te je
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ekspresije gena recA u homolognom i heterolognom sistemu (Escherichia coli), a metodom

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  recA. Analizirani su i promotori nekoliko gena za
tRNA i ribosomske operone kod S. rimosus. U okviru interdisciplinarne suradnje, sudjelovali smo u
kloniranju i analizi gena za jednu lipazu iz S. rimosus #




bakterija iz roda Streptomyces i E. coli 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PrP6 alela prionskog proteina kod goveda. Klonirani su i analizirani geni nodA i nodD iz dva
autohtona soja bakterije R. leguminosarum '%  	  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Research programme and results:
This project deals with the investigation of primary structure, genomic organization and mode of the
expression of genes in streptomycetes (especially Streptomyces rimosus) and in sponges from
Adriatic Sea. Streptomycetes are the most important industrial microorganisms and sponges, the
oldest multicellular animals, are very important for phylogenetic studies. Genes from sponges are
studied in collaboration with Johannes Gutenberg University in Mainz, Germany. Genes encoding
prion protein PrP in breeder bulls and indigenous cattle breeds in Croatia were also studied, as well
as nodulation genes nodA and nodD from two local isolates of Rhizobium leguminosarum.
S. rimosus recA strain, deficient in the synthesis of RecA protein, was characterized in details.
Expression of the recA gene was studied in homologous and in heterologous (E. coli) system,
using primer extension analysis.The exact transcriptional starts were determined in both hosts and
recA specific promoter in S. rimosus was defined. The analysis of Streptomyces promoters was
extended to promoters of S. rimosus tRNA and rRNA operons. In a frame of an interdisciplinary
collaboration we have been involved in the cloning and analysis of a gene for one lipase from S.
rimosus. Horizontal gene transfer between streptomycetes and E. coli, induced by electric shock,
was analyzed in details. Frequencies of PrP5 and PrP6 alleles in breeding bulls in Croatia were
determined. nodA and nodD genes from two local isolates of R. leguminosarum were cloned and
partially analyzed. Primary structures of genes encoding SAPK kinases p38 and JNK from the
sponge Suberites domuncula were determined and the analysis of intron conservation throughout
the evolution of two SAPK genes was performed. Homologous proteins from sponges, human and
Caenorhabditis elegans were compared. Sponge proteins are more similar to those of human than
to C. elegans. Optimal codons in marine sponge Geodia cydonium were also defined. An automatic
DNA sequencer "ALF-Express" is now routinely operating in the laboratory and we are prepared to
open the first service for DNA sequencing in Croatia in the year 2001.
STRUKTURA I FUNKCIJA FOTOSINTETSKOG APARATA
STRUCTURE AND FUNCTION OF PHOTOSYNTHETIC
APPARATUS
3
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Tel: ++385 1 4680 238 e-mail: ljubesic@rudjer.irb.hr
Suradnici na temi:
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Vanjska suradnica Laboratorija za elektronsku mikroskopiju:
Mercedes Wrischer, doktorica biol. znanosti, znanstvena savjetnica u mirovini
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Research programme and results:
The project comprises the investigation of structural and functional changes during plastid
differentiation and the effect of growth substances and specific herbicides on these processes.
Ultrastructural changes of plastids were studied on the following systems: leucoplast (amyloplast) -
chloroplast, leucoplast - chloroplast - chromoplast, and chloroplast - gerontoplast. It has been
established as to what extend some growth substances influence different stages of these
transformations. By applying specific herbicides, the plastid differentiation has changed and in this
way the mode of their inhibition determined. The synthesis of specific protein complexes of
photosynthetic apparatus during development of chloroplasts from the other plastid types, as well
as the photosynthetic activity of the membranes were studied. Parallel with this work, we examined
the changes in the pigment composition of photosynthetic membranes and of specific chromoplast
structures. New thylakoid auxiliary components involved in regulation and sensing of
photosynthesis have also been characterised in the scope of this research. These components
show striking similarity to immunophilins and tetratricopeptide repeat containing proteins.
Poticajni projekti u okviru teme:
REGULACIJA FOTOSINTEZE IMUNOFILINOM TLP40
REGULATION OF PHOTOSYNTHESIS BY TLP40 IMMUNOPHILIN
Nosilac projekta: dr. sc. Hrvoje Fulgosi
ORGANIZACIJA I EVOLUCIJA EUKARIOTSKOG GENOMA
ORGANIZATION AND EVOLUTION OF EUKARYOTIC GENOME
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Suradnici na temi:
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Suradnici iz drugih ustanova:
Martina Podnar, magistrica biol. znanosti, znanstvena novakinja, Hrvatski prirodoslovni muzej,
Zagreb
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Program rada i rezultati na temi:
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njihovih populacija. Opisan je novi raspršeni tip organizacije satelitskih DNA u heterokromatinu, na
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procijenjeno vrijeme njihovog odvajanja. Glavna satelitska DNA, prisutna u velikom broju kopija u
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DNA u prvom redu rezultat promjene u broju kopija, dok je evolucija nukleotidne sekvence
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populacije kopna i jadranskih otoka gušterica Podarcis sicula i Podarcis melliselensis 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subtelomerne sekvence školjke Donax trunculus.
Research programme and results:
Tandemly repeated DNA sequences or satellite DNAs represent constitutive part of all eukaryotic
genomes. Although they often build more than 50% of the total genomic DNA, their function and
evolution is poorly understood. Since satellite DNAs differ substantially in nucleotide sequences
even among closely related species, their role in the speciation process has been proposed. The
aim of the project is the study of evolution, organization and structure of satellite DNAs in insect
species belonging to the family Tenebrionidae (Coleoptera). These species have high amount of
satellite DNAs (up to 50% of the whole genome), located in the region of pericentromeric
heterochromatin of all chromosomes. Insects from the family Tenebrionidae are known as store
product pests and study of genome organization and structure could be relevant for efficient
biological control of population size. A novel interspersed type of organization of satellite DNAs in
heterochromatin has been described using Tribolium madens as a model species. This type of
organization is characterized by existence of relatively short homogeneous arrays of single satellite
DNA. The arrays of different satellite DNAs are mutually highly interspersed, forming a mosaic
structure. This pattern of heterochromatin organization is different from that analyzed up to now, in
which every satellite in heterochromatin is organized in large separate domains. Phylogenetic
analysis of Palorus species has been performed using mitochondrial Cytochrome Oxidase I (COI)
gene. and the time of species divergence has been estimated. Major satellite DNA, present as
high-copy-number in one species, was detected as low-copy-number, highly conserved sequence
in each of analyzed species. Considering the time of speciation of Palorus species it can be
concluded that the evolution of satellite sequences is in the first instance evolution of copy number,
while the evolution of nucleotide sequences is unexpectedly slow. In the continuing cooperation
with Croatian Natural Museum in Zagreb, RAPD technique and mitochondrial DNA analysis are
used in order to distinguish populations from Adriatic islands and the mainland of lizards Podarcis
sicula and Podarcis melliselensis. The cooperation with Univesity of Balearic Islands and with
Institute for Molecular Biology in Barcelona has been continued on investigation of satellite DNAs
from insects and from marine invertebrates. Analysis of satellite DNAs in marine invertebrates
resulted in characterization of telomeric and subtelomeric sequences in the mollusc Donax
trunculus.
Poticajni projekti u okviru teme:
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  PIMELIA
(TENEBRIONIDAE, COLEOPTERA)
MOLECULAR MARKERS IN DETERMINATION OF SCECIES WITHIN THE GENIUS
PIMELIA (TENEBRIONIDAE, COLEOPTERA)
Nositeljica projekta: mr. sc. Branka Bruvo
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CONSERVED HIGHLY REPETITIVE DNA SEQUENCES IN RELATED SPECIE
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MOLEKULARNI MEHANIZMI KARCINOGENEZE
MOLECULAR MECHANISMS OF CARCINOGENESIS
Voditelj teme: dr. sc. Branko Brdar
Tel: ++385 1 4561 093 e-mail: brdar@rudjer.irb.hr
Suradnici na temi:
Branko Brdar, doktor kem. znanosti, znanstveni savjetnik
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Ivica Rubelj, doktor biol. znanosti, viši asistent
Program rada i rezultati na temi:
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eksperimentalni model za dugotrajno kontrolitanje razine fibrinogena: Plazminogen (Plg), inaktivni
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inaktiviraju prirodni inhibitori (serpini). Dakle, konstruirali smo fuzijski protein koji se sastoji iz SK na
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od 18 amino kiselina. SK komponenta je modificirana tako da su uklonjena potencijalna
glikozilacijska mjesta; mPlg je modificiran supstitucijom metionina za arginin u aktivacijskom
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dva AP-1/PEA3 vezna mjesta, podjednako dobro aktiviraju salicilatom. U salicilatom induciranoj
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p38), nego se ona odvija signalnim putem koji je neovisan o NFkB-u. (b) Inhibitori topoizomeraze II
(etopozid i adriamicin) induciraju uPA i inhibitor uPA (PAI-1) u glioblastomskim stanicama (A1235).
Ta se indukcija pripisuje aktivaciji AP-1 mjesta u uPA promotoru. Inhibitori topo II osim toga
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i za indukciju PAI-1.
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Starenja (SSS) sa SV40 Tg, što u velikoj mjeri smanjuje pojavljivanje starih stanica u kulturi,
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strukturnom tako i u funkcionalnom smislu, kao o molekularnom mehanizmu koji kontrolira SSS.
Research programme and results:
1) Construction, cloning and expression of streptokinase-microplasminogen fusion protein; an
experimental model for long term control of fibrinogen levels.
Plasminogen (Plg), the inactive precursor of the general, trypsin-like, serine protease plasmin
(Plm), is present at high concentration in plasma and many body fluids, and it represents a large
reservoir of potential proteolytic activity that can be recruited for pericellular proteolysis by local
secretion of plasminogen activators (PAs). Plasminogen activation is associated with a broad
spectrum of physiological processes - conspicuously with events in both male and female
reproductive tracts and with numerous examples of tissue remodeling and cell migration - as well
as with pathological processes such as inflammation, tumor invasion and metastasis. A number of
widespread human disorders, in which inflammation is a notable component, are characterized by
excessive and chronic extravascular deposition of fibrin. There is at present no available method
for reproducibly controlling fibrin(ogen) production. Hence, we are developing an experimental
method for long term control of fibrin(ogen) levels by increasing the rate of its destruction. This
method is based on the fibrinolytic properties of a bacterial indirect plasminogen activator –
streptokinase (SK) - which is not promptly inactivated by naturally occuring inhibitors (serpins).
Thus, we have constructed a fusion protein consisting of SK at the 5’ end, and human
microplasminogen (mPlg) at the 3’ end, the two segments being connected by a peptide linker 18
amino acid residues in length. The SK component has been modified to eliminate any potential
glycosylation sites, and the mPlg has been modified to prevent its cleavage to mPlm by substituting
a methionine residue for arginine at the activation site.
2) (a) We examined the activation of urokinase-type plasminogen activator (uPA) promoter by
sodium salicylate in a glioblastoma cell strain, and investigated some signaling pathways that might
be involved in this activation. We observed that 2.2 and 5.5 kb uPA promoters containing a single
or two AP-1/PEA3 binding sites, respecively, were both activated by salicylate as determined by
CAT assay. This salicylate mediated activation of uPA appears not to be regulated through the
signaling pathways involving NFB and MAP kinases (ERK, JNK and p38), but rather through some
NFB-independent pathway(s).
(b) Inhibitors of topoisomerase II (etoposid and adriamycin) induce uPA and uPA inhibitor (PAI-1) in
glioblastoma cells (A1235). This induction can be ascribed to the activation of AP-1 site in uPA
promoter. Topoisomerase II inhibitors also caused p53 activation and p21 or gadd45 induction,
which might be responsible for the cell cycle arrest and apoptosis as well as for PAI-1 induction.
3) Molecular mechanisms of cell aging and immortalization. Normal human cells have a finite
proliferative potential in vitro. However, some DNA viral proteins, such as SV40 Tg, can alter this
and extend the lifespan after which the cells enter crisis, a period when massive cell death occurs.
Occasionally, colonies of immortalized cells appear from crisis. Based on these observations, a
two-stage model for cellular senescence has been proposed with a distinct function for each stage.
Mortality stage 1 (M1) is hypothesized to cause cell senescence and is activated near the end of
the proliferative lifespan, whereas Mortality stage 2 (M2) involves an independent mechanism that
causes failure of cell division and crisis. We present experimental evidence demonstrating that
inhibition of Sudden Senescence Syndrome (SSS) by SV40 Tg, which greatly reduces the
appearance of senescent cells in the culture, results in the population doublings (PDs) of the
culture to become equal to cell generations (CGs) and this is what causes the observed extended
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lifespan. Our results do not support the previously proposed model and promotes SSS as the
single, primary mechanism of cell senescence. We offer an explanation for "additional" telomere
shortening during "extended" lifespan and demonstrate that crisis or M2 cannot be considered a
"mechanism" controlled by a specific set of genes. Several recent observations from other
laboratories support the structural and functional properties of our previously published self-
recombination model as molecular mechanisms that control SSS.





TELOMERE SHORTENING AS A MECHANISM OF CELLULAR AGING
Nositelj projekta: dr. sc. Ivica Rubelj
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CELL RESPONSE TO GENOTOXIC AGENTS
Voditeljica teme: dr. sc. Maja Osmak
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razina ovih proteina nije izmjenjena u stanicama otpornim na citostatike u odnosu na roditeljske
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citostastike i proteinaza-markera za invazivnost i metastaziranje. Utvrdili smo, da stanice
karcinoma grkljana otporne na citostatike imaju povišenu razinu katepsina B. Poznavanje
molekularnih promjena koje nastaju u stanicama otpornim na citostatike, primjenili smo u suradnji
sa kolegama iz Slovenije u ciljnoj sintezi novih spojeva (diazena) koji smanjuju razinu glutationa.
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vakcina dan je doprinos razumijevanju mehanizama njihovog djelovanja, te dobivena djelotvorna
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Research programme and results:
The aim of our project is to elucidate the molecular mechanisms induced in cells following
genotoxic stress, especially in the cells that became resistant. The main results will be presented.
The induction of heat shock proteins (Hsp) represents a rapid and highly conserved response to
proteotoxic insults. We have found that constitutive levels of Hsp70 were similar in parental and
drug-resistant cells suggesting that Hsp70 is not involved in drug-resistance. Hyperthermic
treatment induced Hsp70 in all examined cell lines but with different kinetics between drug-resistant
and parental cells. Following the treatment with anticancer drugs, Hsp70 was induced only in
cisplatin-resistant laryngeal cells. We continued our investigation on drug-resistance and
proteinases-markers for invasion and metastasis. We have found that drug-resistant laryngeal
carcinoma cells have increased level of cathepsin B. The knowledge of molecular mechanisms
involved in drug resistance resulted (in the collaboration with our colleagues from Ljubljana) in
targeted synthesis of new drugs that may reduce the level of glutathione. While glutathione has the
crucial role in cellular homeostasis, diazenes may increase the sensitivity of tumor cells to
anticancer drugs and reduce their growth. We have found that some of the examined diazenes
increased the sensitivity of tumor cells to cisplatin or vincristine.
Our investigation have been extended on the materials used in dental medicine, on their important,
but insufficiently examined Properties. The construction and comparison of efficiency of
recombinant and DNA vaccines vaccines against pseudorabies viruses has, except basic, the
important application in veterinary medicine.
Poticajni projekt u okviru teme:
VEKTORSKE VAKCINE PROTIV PSEUDORABIES VIRUSA
VECTOR VACCINES AGAINST PSEUDORABIES VIRUS
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INICIJACIJA I TRANSKRIPCIJE KOD EUKARIOTA
TRANSCRIPTION INITIATION IN EUKARYOTES
Voditeljica teme: dr.sc. Marija Mary Sopta
Tel. ++385 1 4560 948 e-mail: msopta@rudjer.irb.hr
Suradnici na temi:
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Program rada i rezultati na temi:
Regulacijski mehanizmi i kontrola inicijacije transkripcije u eukariota Expresija gena u prokariota i
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Aktivacija ili represija gena na razini inicijacije transkripcije je fundamentalni regulacijski
mehanizam u eukariota. Normalan razvoj organizma, diferencijacija raznih tipova stanica, svaki od
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represijske funkcije tih molekula, kao i njihovu funkciju u determinaciji i diferencijaciji neuronskih
stanica u mozgu.
Research programme and results:
Regulatory mechanisms and the control of transcription initiation in eukaryotes
Gene expression in both prokaryotes and eukaryotes is regulated on several levels ultimately
determining the phenotype of a cell. Activation or repression of gene expression at the level of
transcription is a fundamental regulatory mechanism in eukaryotes. Normal development of an
organism, differentiation of cell type specific functions, all of these depend on the properly
regulated expression of heterogeneous sets of genes. The transcription process can be functionally
dissected into three phases, initiation, elongation and termination, and each of these is subject to
regulation in eukaryotes. Activation or repression of transcriptional initiation is an important means
for controlling which genes are or are not expressed in a given cell. Indeed, aberrant regulation of
gene expression at the level of initiation of transcription has been determined as a causative event
in several cancers. Many oncogenes are now known to be transcriptional regulators which affect
the initiation of transcription of other key cellular regulatory molecules and thus are linked to both
normal and disease processes. We study the key transcriptional regulatory molecule encoded by
the product of the retinoblastoma gene (pRb) and its related factors (p107 and p130). pRb,
originally identified as a tumor suppressor gene, has both positive and negative functions in
regulating transcription initiation. Its primary role in the regulation of genes involved in cell cycle
control has led to its identification as a key component in the differentiation of several cell types.
Recently, we have begun to study a yeast gene, XTC, which has properties reminiscent of the Rb
family of proteins. Using molecular biological approaches we seek to understand the molecular
determinants of both its activation and repression functions in transcription as well as its function in
the determination and differentiation of neuronal cells in the brain.
GENETIKA I DINAMIKA BIOAKTIVNIH MOLEKULA
GENETICS AND DYNAMICS OF BIOACTIVE MOLECULES
Voditelj teme: dr. sc. Volker Magnus
Tel: ++385 1 4561 002 e-mail: magnus@rudjer.irb.hr
Suradnici na temi:
8 
  	 





   	
Volker Magnus, doktor biol. znanosti, znanstveni savjetnik
	
 "  	 
   	 !"/=
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School of Medicine and Laboratory of Structural Biology and Molecular Medicine, Los Angeles,
SAD.
Program rada i rezultati na temi:
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jezgre. Karakterizirane su morfološke i biokemijske promjene u cvjetovima bijelog kukurijeka
(Helleborus niger L.) koje prate razvoj i zriobu plodova, eksperimentalnom modelu na kojem
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vegetativnog i generativnog rasta. Pred završetkom su radovi na molekularnoj strukturi prirodnih
konjugata indol-3-octene kiseline s amino-dikarboksilnim kiselinama kao i na sintezi biotiniliranog
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interakciju alkohola s krvnim lipoproteinima.
Research programme and results:
The present project addresses the molecular base of biological activity. In the report period, we
focused on the following subjects:
- chemistry, biochemistry and physiology of plant hormones,
-spectroscopic studies (primarily NMR) on compounds of biological interest. In the area of plant
hormones, we analysed (jointly with the Laboratory for Chemical and Biological Crystallography)
the molecular structures as well as the physico-chemical and biological properties of derivatives of
the plant hormone, indole-3-acetic acid, with alkyl substituents or a modified (additional
heteroatoms) indole ring system. As a promising model system for research on the impact of
natural and chemically modified phytohormones on the coordination of vegetative and generative
development, we investigated the flowers of the Christmas rose (Helleborus niger L.) focusing on
the morphological and biochemical changes which accompany fruit development and ripening.
Substantial progress was achieved in studies on the molecular structures of naturally occuring
conjugates of indole-3-acetic acid with dicarboxylic amino acids and also in the preparation of
biotinylated indole and the evaluation of its interaction with proteins which participate in the
transport and metabolism of indole. The spectroscopic studies, including colleagues from the
Institute and the University of Zagreb, mostly covered the structural and preparative chemistry and
photochemistry of heterocycles and organometal complexes with catalytic properties. NMR and
EPR spectroscopies provided preliminary insight into the interaction of alcohols with the lipopoteins
circulating in the blood stream.
Poticajni projekt u okviru teme:
FITOHORMONI U KOORDINACIJI VEGETATIVNOG I GENERATIVNOG RASTA
PHYTOHORMONES IN THE COORDINATION OF VEGETATIVE AND GENERATIVE
DEVELOPMENT
Nositeljica projekta: dr. sc. Branka Salopek-Sondi
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lacking its nuclease center, predavanje
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Karakterizacija autohtonih sojeva Rhizobium
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Kulyk, M.: New polycyclic furan derivatives by
trapping of the photochemical intermediates,
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Restriction enzymes in bacterial cells: Inhibition
of the EcoKI restriction in Escherichia coli,
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Jakopec, S.; Mravinac, B.; Osmak, M.;
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Vujaklija, D.; Zahradka, D.
Prilozi:
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Vujaklija, D.: “Structure is function”: A
contribution to understanding enzymatic activity
of bacterial lipases, pozvano predavanje
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tropism of an human adenovirus type 5
carrying the fiber protein cell binding domain of
porcine adenovirus type 3, poster
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shock protein 70 in drug-resistant cells:
induction by hyperthermia and anticancer
drugs, poster
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Gamulin, V.: Signal recognition particle 54kD
protein (SRP54) from marine sponge Geodia
cydonium, poster
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transfer of plasmid DNA between distantly
related bacteria by electroduction, poster
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Osmak, M:. Diazene JK-279 induces apoptosis
in human cervical carcinoma cells, poster
! ' -$' " ' #* "'K
Structure, expression and function of the recA
gene from Streptomyces rimosus, pozvano
predavanje
Moskatelo, D.; Košmrlj, J.; Polanc, S.; Osmak,
M: Diazenes as modificators of intracellular
glutathione levels, poster
  ' - '   ('
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DNA sequences in some insect species, poster
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Plohl, M.: Mosaic organization of satellite DNA
sequences in Tenebrio molitor
heterochromatin, poster.
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Vrhovec, I.; Škrk, J.; Osmak, M.: The level of
cathepsin D and plasminogen activator inhibitor
type 1 in normal, benign and malignant ovarian
tissues, poster
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RecBCD enzyme in UV-irradiated Escherichia
coli interferes with site-specific and general
recombination of lambda prophage, poster
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Characterization of two autochthonous strains
of Rhizobium leguminosarum biovar viciae
effective in nodulation of host strains, poster
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pseudorabies virusa. URA INRA de
Genetique Moleculaire et Cellulaire,
Genetique Virale, Ecole Nationale
Veterinaire d´Alfort, Maisons-Alfort,
Francuska.
   (*!* AJ):G'
Institut für Physiologische Chemie,
Johannes Gutenberg-Universität, Mainz,
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Gamulin, V.: Ethylene-responsible system in
Metazoa. Bilateralna suradnja s
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 3T
Physiologische Chemie, Johannes
Gutenberg-Universitä 6 (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Gamulin, V.: Intelligent test systems:
Phylogenetically conserved proteins
important for the function of eukaryotic
organisms; application for human
pathophysiology.
Osmak, M.: Diazeni kao potencijalni citostatici,
Fakultet za kemiju i kemijsku tehnologiju
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Slovenija.
Osmak. M.: Karakterizacija tumorskih stanica
otpornih na citostatike, Onkološki inštitut,
Ljubljana, Slovenija.
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NEUROCHEMISTRY OF SYNAPTIC TRANSMISSION
Voditelj teme: dr. sc. Branimir Jernej
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Branimir Jernej, doktor med. znanosti, viši znanstveni suradnik
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Research programme and results:
In the field of experimental reasearch molecular genetic studies on the expression of mRNA for
serotonin receptors and of the key enzymes for melatonin synthesis were performed on rat in
collaboration with scientists from Graz University.
Studies on the cat shed new light on the physiological aspects of cereprospinal fluid production.
Neurochemical studies at clinical level were targeted on platelet 5HT measures in large healthy
population and in patients with posttraumatic stress disorder (PTSD). From our collaboration with
research group from University of Bonn two papers appeared, in leading journals of the field, aimed at
the study of serotonin transporter gene structure in schizophrenia and alcoholism.
Poticajni projekt u okviru teme:
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SEROTONIN TRANSPORTER: STUDIES OF GENE STRUCTURE AND EXPRESSION ON
A RAT MODEL
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Vera; Jernej, Branimir. Posttraumatic stress
disorder and platelet serotonin measures. //
Journal of psychiatric research. 34 (2000), 2;
155-161.
2.  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Jernej, Branimir; Knapp, M.; Lerer, B.; Albus,
M.; Rietschel, M.; Kanyas, M.; Borrmann, M.;
Lichtermann, D.; Maier, W.; Wildenauer, D.B.
Serotonin transporter gene and
schizophrenia: evidence for
association/linkage disequilibrium in families
with affected siblings. // Molecular psychiatry.
5 (2000), 1; 91-95.
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   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Vera. Physiological characteristics of
platelet/circulatory serotonin: study on a large
human population. // Psychiatry research. 94
(2000), 2; 153-162.
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monoamine oxidase activity, ego strength,
and neuroticism in soldiers with combat-
related current posttraumatic stress disorder.
// Croatian medical journal. 41 (2000), 1; 76-
80.
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Trixler, M.; Franke, P.; Jernej, Branimir;
Delmo, C.D.; Knapp, M.; Schwab, S.G.;
Maier, W.; Wildenauer, D.B. Support for allelic
association of a polymorphic site in the
promoter region of the serotonin transporter
gene with the risk for alcohol dependence. //
American journal of psychiatry. 157 (2000)
2045-2047.
6. *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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
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cerebrospinal fluid production. //
Neuroscience research communication. 26
(2000), 2; 69-75.
7. 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Šain, Lipa; Rinner, Ingo; Schauenstein,
Konrad. mRNa expression of serotonin
receptors in cells of the immune tissues of the
rat. // Brain, behavior and immunity. 14
(2000), 3; 219-224.
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Branimir. Serotonin transporter in rat platelets:
level of protein expression underlies
differences in uptake kinetics. // Life sciences.
2.  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( %
behavior as an endophenotype for psychiatric
disorders: development of mouse models. //
Current genomics
3. *+  , 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 1
Miroslav. Does the secretion and circulation of
the cerebrospinal fluid really exist? // Medical
hypotheses.
4. 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Schauenstein, Konrad; Jernej, Branimir.
Serotonin and immune response : effect of
the amine on in vitro proliferation of rat
lymphocytes. // Neuroimmunomodulation.
5. Štefulj, Jasminka; Hoertner, Michael;
Meenakshi, Ghosh; Scauenstein, Konrad;
Rinner, Ingo; Woelfler, Albert; Semmler,
Johann; Liebmann, Peter M. Gene expression
of the key enzymes of melatonin synthesis in
extrapineal tissues of the rat. // Journal of
pineal research.
Doktorske disertacije:
1.  ( % 
ekspresija gena za serotoninski prijenosnik u
uvjetima promijenjene homeostaze
serotonina. Zagreb : Prirodoslovno-
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 56(67(5666( 89 (
voditelj: Jernej, Branimir.
Magistarski radovi:
1. Štefulj, Jasminka. Serotonin i imunološki
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serotoninske receptore u imunološkim
stanicama štakora. Zagreb : Prirodoslovno-
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Behavior, University of Pennsylvania,
Philadelphia, SAD, od 1.7. 2000., u tijeku
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gene polymorphism (A218C) in suicide victims,
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Jernej, B. Institute of General and Experimental
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Tema izvan sastava programa:
OBALNI I MORSKI FITOINDIKATORI JADRANSKIH OTOKA I
PRIMORJA
COASTAL AND MARINE PHYTO-INDICATORS IN ADRIATIC
ISLANDS AND LITTORAL
 
   









































Program rada i rezultati na temi:
Terensko je uzorkovanje obavljeno od svibnja do listopada na reprezentativnim postajama:
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povezanosti prostorne varijabilnosti okolišnih i bioloških varijabla metodama raster-GIS
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Research programme and results:
The field sampling was from May to October 2000 in Istra peninsula, Makarska and Velebit
$	  & 
 * , )   '
		 ( & $  

studies, we nearly completed the phytocoenological surveys of Adriatic coastal vegetation,
including halophytes, macroalgae, and mycoflora. The extensive mycological samplings
included also large surroudings of Zagreb and teh highlands of Gorski Kotar, and a series of
rare or new fungal taxa unknown in Croatia, has been studied. Teh detailed studies included
also the ecology and conservation of  rare and endangered plant endemics in Karst areas,
and the possibilities of their cultivation. The field results are also elaborated by the
comparable quantitative methods by the elaboration of raster-GIS models and multivariate
analyses of the spatial variation in environment and biological variables, including their
application in the nature management and conservation. During this year, our research group
published 11 scientific and professional papers in the periodicals, books and congress
proceedings, inluding also 3 ones quoted in Current Contents.
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Poticajni projekt u okviru teme:
EKOLOŠKI MODELI PROSTORNE RAZDIOBE VEGETACIJE I FITODIVERZITETA
ECOLOGICAL MODELS OF SPATIAL DISTRIBUTION OF VEGETATION AND
PHYTODIVERSITY
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A global model for monthly mean hourly direct
solar radiation. // Ecological modelling. 129
(2000), 2-3; 113-118.
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(Pezizales) in Croatia III. A new species -
Scutellinia tuberculata. // Mycotaxon. 76
(2000) 481-488.
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Umag : Matica Hrvatska, 2000. 45-54.
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a function of macroclimate. // Natura Croatica.
9 (2000), 1; 1-13.
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European species Poronia punctata
(Xylariales, Ascomycotina) still alive and well
in Croatia. // Natura Croatica. 9 (2000), 1; 35-
40.
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Bukovec, Dragan. An estimate of fir forest
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stream catchment area, Gorski kotar, Croatia,
a case study. // Natura Croatica. 9 (2000), 1;
15-33.
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distribution of Bolbitius variicolor in Croatia. //
Mycologia Montenegrina. 2 (2000), 1; 61-66.




Renata. DEM-based depth in sink as an
environmental estimator. // Ecological
Modelling.
2.  	
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Bukovec, Dragan. Spatio-temporal
interpolation of climatic variables over large
region of complex terrain using neural
networks. // Ecological Modelling.
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Climatic variables modelling as a part of the
dendroecological study in the forest Repaš,




Observations on Cordyceps riverae
(Clavicipitales, Ascomycotina) in Croatian
caves. // Natura Croatica
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http://rudjer.irb.hr/~husnjak/hrvatski/zmmhr.html
ZAVOD ZA MOLEKULARNU MEDICINU







































laboratorija do 30.09.2000, a do kraja godine dr. sc. Rajko Kušec






















Laboratorij za diferencijaciju stanica i tkiva, dr. sc. Mislav Jurin, voditelj laboratorija
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Teme u sastavu programa:
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Tema izvan sastava programa:
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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
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nositeljica projekta
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$      DD-PCR (engl. differential
display by PCR) koja se zasniva na reverznoj transkripciji i lananoj reakciji polimerazom analizirali
smo aktivnost gena u razliitim stupnjevima sazrijevanja limfocita T. Navedenom metodom smo uz
izolirani i karakterizirani gen za U2 snRNP-A’ (slijed nukleotida za cDNA za U2 snRNP-A’ protein smo
prijavili u GENBANK pod brojem 317 896 AF230356) izolirali još 14 diferencijalno 
'
$ gena
(mRNA9 ija karakterizacija je u toku, a njihovu funkciju i distribuciju prouavamo uspore0ujui nalaze
u toku embrionalnog razvoja miša s onim u odrasle jedinke. Uspore0ujemo aktivnost navedenih gena
(mRNA) u preteama limfocita T i u zrelijim razvojnim stadijima timocita, te u koštanoj sr'i i




 7 $$<$ 

 9 1	 
'














































 	  
 






$ = (/43 ,















    
      !

     1
  










    	  
 
sada prihvatljivom hipotezom dvostrukih hitaca. Svi dosadašnji rezultati ukazuju na to da je PTCH-gen
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za rana otkrivanja sklonosti za neka oboljenja vezana uz rak i malformacije kao i tijekom terapije te
pojave recidiva. U istra'ivanjima genskog lijeenja u stanice tumora unosili smo gen za timidin kinazu
virusa herpes simpleks (HSV-tk) koristei retroviralni prijenosnik. Tijekom 2000. godine istra'ivanja
smo nastavili na stanicama fibrosarkoma miša. Retroviralnim prijenosnikom pBabe-Puro-HSVtk
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tumora miševa u rasponu koncentracija MOI 20 do 200. ,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CAL 166. Navedene stanice transfecirane su konstruktima pEGFP-nm23-H1, pEGFP-nm23-H2 i
pEGFP-nm23-H1mut ili kombinacijama navedenih konstrukata. Našli smo da se divlji tip proteina
uvijek smještava u citoplazmu i to uz jezgru, a samo u nekim stanicama i u samu jezgru. Zajedno s
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u zdravoj populaciji kao i u skupini ispitanika s drugim bolestima krvotvornog tkiva. Preliminarno
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uloga opioidnih peptida i srodnih signalnih molekula te membranske metaloendopeptidaze koja ih
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CD13) i NEP (enkefalinaza, CD10) su membranski enzimi koji cijepaju enkefaline. Ispitali smo
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spol, dok je antioksidativni status ovisan i o dobi i o spolu. Prire0ena su cjepiva koja potiu anti-virusni
imunitet i specifini odgovor na antigene vezane uz autoimunosne i tumorske bolesti. Odgovarajua
imunogeninost podjedininih cjepiva i dugotrajni visoki stupanj anti-virusne zaštite bez ne'eljenih
popratnih pojava postignuti su upotrebom novog adjuvansa prire0enog u obliku višestruke uljne
emulzije. Rad na modelima prepoznavanja komplementarnih peptida doveo je do razvoja nove
metode za molekularno i gensko definiranje bioaktivnih peptidnih motiva, te za odre0ivanje
sekundarne proteinske strukture modifikatora biološkog odgovora. Tako se mogu teoretski definirati
peptidne strukture pogodne za dijagnozu, terapiju i prognozu tumorskih, autoimunih i degenerativnih
bolesti. Za praenje uinkovitosti proteina i peptida u imunozaštiti i terapiji razra0ena je originalna
metoda kvalitativnog i kvantitativnog odre0ivanja antigena i specifinih protutijela u tjelesnim
tekuinama. 0  
  






























pripravkom koji je dobiven etanolnom ekstrakcijom ili pak izoliranim proteinima iz biljaka: Centaurii herba,
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pad koncentracije glukoze u krvi. Dokazano je postojanje novog humoralnog imbenika regulacije rasta
(tumorski bazini protein - TBP), opisan je biokemijski postupak proi	avanja TBP iz seruma, te su
opisani njegovi uinci na hormonalnu aktivnost i rast stanica adenoma hipofize in vitro. Modelima
eksperimentalne kirurgije je dokazana primjenjivost izvorne modifikacije HPLC-metode za odre0ivanje
hidroksilnih radikala u evaluaciji razlika u stres reakciji i pojavnosti oksidativnog stresa u normalnih
'ivotinja i 'ivotinja s tumorom +
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promatrane tumorske stanice in vitro   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ne i normalnih fibroblasta. Dokazano ja da je test kompetitivne hibridizacije nukleinskih kiselina u
mikrotitarskim ploicama primjenjiv u odre0ivanju imunološkog statusa peradi. Test je korišten za
prouavanje utjecaja dvaju najva'nijih imunosupersivnih virusa peradi, virusa zarazne anemije kokoši i
virusa zarazne bolesti burze na transkripciju gena za interferon alfa i gama   

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 Utvr0ene su optimalne doze upotrijebljenih lijekova (cisplatina,
ciklofosfamid, ifosfamid i etopozid-VP16), te vrijeme i nain njihove primjene u kombinaciji s
hipertermijom u lijeenju eksperimentalnih tumora. Nastavljena su istra'ivanja na ispitivanju novih
potencijalnih cisplatinskih antidota (nefroprotektora) sintetiziranih u Institutu, koji bi mogli smanjiti
negativni uinak cisplatine na bubre'no tkivo. Preliminarni podaci pokazuju da neki od ispitanih
spojeva mogu djelomice zaštititi bubreg od štetnog utjecaja cisplatine.
Research programme:
We focused our interest on the control of normal and leukaemic lymphocyte formation by genes
involved in this process. To study the activation of yet unknown genes involved in lymphocyte
development we applied the DD-PCR method (differential display by PCR), which is based on mRNA
analysis, and studied gene expression in lymphocyte subpopulations at different levels of
development. We isolated a new mouse gene which sequence data have been submitted to the
GeneBank (accession number 317 896 AF230356). We further isolated 14 differentially expressed
genes (mRNAs). In order to establish the function of these possible new genes and their human
homologues we study the tissue distribution of their mRNAs. We compare genes activity in T
lymphocyte precursors, and in different developmental stages of T and B lymphocytes, in bone
marrow and in more differentiated tissues (spleen and lymph nodes). PTCH gene (previously known
as the Gorlin gene or NBCCS gene) remains the only known tumour suppressor which contributes to
development of various tumors (basocellular carcinomas, medulloblastomas) and multiple
malformations when mutated. PTCH protein plays a role in a new signalling pathway
(hedgehog/patched pathway). Our research is focused on sporadic tumours (ovarian fibromas) and
malformations (different types of cysts), the incidence of which in Gorlin syndrome is high and rare in
general population. We demonstrated by LOH (loss of heterozygosity) and improved by SSCP (single
strand conformational polymorphism) analyses mutations in several exons of PTCH gene in ovarian
fibromas. Regarding jaw cysts, we found LOH not only in keratocysts, but also in follicular ones.
Follicular cysts develop at the loci of the tooth follicle, while keratocysts are not related to teeth
development. Undoubtfully, PTCH plays an important role during development. The gene is part of a
signalling pathway in which many steps still need to be identified. Such type of research is applicable
in an early detection of predisposition of developing disease as well as during therapy. We are
successfully maintaining cell cultures of ovarian fibromas and ovarian dermoid cysts with mutated
PTCH, which will be used in further studies of Ptch/Shh signaling pathway. Research of cancer gene
therapy using Herpes simplex virus thymidine kinase gene (HSVtk) (incorporated into retroviral vector)
with subsequent activation of the suicide mechanism was continued on murine fibrosarcoma cells.
Three different recombinant adenoviruses (containing human wild type oncosuppressor gene p53 and
p21, respectively, and control vector, devoid of any gene) were used for infection of several human
and murine cell lines: HeLa, MCF-7, CaCo-2, SW 620, B16BL6, B16F10, Renca and Fsar. Both
vectors (p53 and p21) inhibited the growth of all tested cell lines. Both vectors (p53 and p21) inhibited,
also, the growth of malignant tumors in vivo. For the purpose of gene therapy with genes nm23-H1
and –H2 the fragments of both genes (sense, antisense and sense gene nm23-H1 with mutation in
active site) were subcloned into vector EGFPC3 carrying gene for green fluorescent protein (GFP). As
a consequence fusion genes were obtained (GFP-nm23). Human head and neck tumor cell lines,
Hep-2, CAL 27, CAL 33, CAL 166, were transfected with single gene construct or with their
combination. Protein localization was followed. Upon ectopic expression, wild type proteins were
detected throughout the cytoplasm. ($ I
$  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Ubiquitin Specific Protease gene (USP 25) in squamous non-small – cell lung carcinoma. The full
length gene encodes a protein of 1,055 amino acids. The expressed protein acts as a de-
ubiquitinating enzyme as proved by the ability to cleave ubiquitin from a model fusion protein. In the
reported period we participated in an international research study of determining expression gene
profile of CLL and malignant lymphoma. Using original approach of combining construction of
subtracted lymphoma specific libraries and sequencing with the construcion of cDNA microarrays we
analysed approximately 10 000 clones of which 82 genes were found to be overexpressed in lymphoid
neoplasms. We also investigated the possible mutation in NBS (Nijmegen Breakage Syndrome gene
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from chromosome 8q22) in CLL since this hereditary immunodefficiency is associated with higher
frequencies of lymphoid neoplasms. So far, we found 5 bp mutation in NBS gene (tested 20 patients).
We evaluated the molecular method for detecting lymphoma associated translocation t (11;14) which
upregulates expression of BCL1 oncogene with the immunohystochemical detection of its expression
in lymphoma transformed tissue. We found the molecular proof for MCL1/IgH fusion gene in 30% of
patients tested and correlation to immunohistochemistry is underway. The role of opioid peptides, of
related signal molecules and of the membrane metalloendopeptidase processing the opioids (the
CD10 cell surface marker) in the control of cell activity, proliferation and maturation has been studied.
The effects of opioid receptor ligands and of a CD10 blocking agent thiorphan are beeing explored.
Determination of the membrane markers, specific mRNA, proliferative and adhesion properties of the
cells and the intracellular calcium level are used for the assessment of the effects. Mitochondrial DNA
defects in maternal hereditary diseases and the expression of the angiotensin-converting enzyme on
the bone marrow cells have also been studied. Enkephalins are regulatory molecules which influence
the release of cytokines, hormones and most probably other important macromolecules in the
organism. Aminopeptidase N (APN, CD13) and NEP (enkephalinase, CD10) are membrane enzymes
cleaving enkephalins. We have determined the APN and NEP activity, and expression of CD13 and
CD10 of neutrophils from patients with adrenal gland tumors (4 pheochromocytomas, and 8 non-
functional adrenal gland tumors). NEP activity on neutrophils from pheochromocytoma patients was
significantly higher than in patients with non-functional tumors, and in healthy persons and APN-
activity did not differ statistically. It seems that the oxidative status is age-, but not sex-related,
whereas antioxidative enzyme activity depends both on the age and sex. An appropriate selection of
immunological active proteins, polypeptides and peptides enables the design of vaccines which
generate anti-viral immunity as well as specific response against antigens associated with tumors and
immune-mediated diseases. Virus subunits administerd in the form of a multiple, light oil-emulsion
prepared by us, achieved an appropriate antigenicity and a high degree of protection without
undesirable side-effects accompanying oil-vaccines. Molecular recognition modelling of
complementary peptide pairs resulted in the development of a new method for molecular and genetic
definitions of bioactive peptide motifs as well as secondary protein structure of biological response
modifiers. The model was designed in accordance with protein coding based on DNA/RNA
complementary and stationary principles. Our model of molecular recognition enabled theoretical
definition of peptide structures required for diagnosis, therapy and prognosis of tumor, immune-
mediated and degenerative diseases. A new immunochemical method for quantitative and qualitative
determinations of protein and peptide antigens and specific antibodies was developed. Computer
programmes for estimation of the risk for the disease development were introduced and tested in
order to analyze efficacy of proteins and peptides during immune protection and therapy
Hypoglycemic effect of extracted plant proteins were studied in an experimental model in NOD mice
with spontaneous diabetes mellitus. The ethanol extract/proteins isolated from the following plant
drugs showed a hypoglycemic activity: Centaurii herba, Cichorii radix, Juniperi fructus, Millefolii herba,
Myrtili folium, Phaseoli pericarpium, Taraxaci radix, Urticae folium, Arctii radox. Hypoglycemic effect of
isolated plant proteins was demonstrated within 60 minutes from i.v. administration. Mechanism of
hypoglycemic activity of herbal proteins is based on inhibition of the catalytic concentration of maltase
in the small intestine, and on stimulation of the glycolysis and fatty acid synthesis in the liver, as
confirmed by the increased catalytic concentrations of PK and ATP citrate lyase in treated NOD mice.
To prevent development of autoimmunity in NOD mice, the mice were treated with mineral and plant
proteins, as an insulomimetic substance, per os. In a group of treated mice we found reduction of
infiltrated lymphocytes in Langerhans islands and lowering of blood glucose. The existence of a new
growth regulating humoral factor (tumor basic protein - TBP) was proven and its biochemical isolation
from the serum was described. Further, in vitro influences of TBP on the growth of pituitary adenoma
cells and their hormonal activities were also described. The application of modified HPLC method in
hydroxy radical detection was usefull in evaluating the differences in oxydative stress reaction
between normal and tumor bearing animals. The cytotoxic effect of LaSota virus itself is more
pronounced in tumor than in normal cells. Further metionine stimulates the virus cytotoxic effect in all
examined cell lines. The effects is therefold more expressed in tumor than in normal cells. Methionine
was shown to inhibit tumor cells proliferation, determined by radioactive thymidine incorporation, and
do not influence normal cells. Feasibility of competitive hybridization of nucleic acids in microtitre
plates for immune competence of chickens was demonstrated. The test was used to measure
interference with transcription for interferons alpha and gamma by the two major immune suppressive
viruses of chickens; chicken anemia virus and infectious bursal disease virus. We started to test lnew
source of monochromatic light in photodynamic therapy of tumor bearing mice. The instrument was
constructed in the Department of LAIR and if successful it should be used instead the bulb which had
numerous inconveniences. We found optimal dose- and time-dependent application of cisplatin,
cyclophosphamide, iphosphamide and VP 16 (etoposide) in combination with hyperthermia in order to
220
get the highest antitumor effect. We also examined several compounds synthesized in the Institute,
which might have nephroprotective effect against cisplatin cytotoxicity. Some of them have shown
some activity but not so strong.
AKTIVACIJA GENA U LEUKEMIJAMA
GENE ACTIVATION IN LEUKAEMIA
Voditeljica teme: dr. sc. Mariastefania Antica
Tel. ++385 1 4561 065 e-mail: antica@rudjer.irb.hr
Suradnice na temi:
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retrospektivne studije na uzorcima starim i do 10 godina. Metodom DD-PCR (engl. differential display
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Research programme and results:
The Laboratory of cellular and molecular immunology has focused its interest on the control of normal
and leukaemic lymphocyte formation by genes involved in this process. Lymphocyte development is a
strictly regulated mechanism. At specific checkpoints immature lymphocytes get signals for further
development (commitment, differentiation and positive selection) or cell death by apoptosis (negative
selection or death by neglect). Development of the lymphoid system is dependent on the activity of a
family of transcription factors encoded by the Ikaros and related genes (from the IKAROS, AIOLOS
and HELIOS families). It has been shown that these transcription factors modulate development in a
cell specific fashion. A mutation in the DNA binding domain introduced into mice (knock out mice
Ikaros-/-) results in a complete block in lymphocyte development whereas other hemopoietic lineages
develop normally. Heterozygous mice for the Ikaros mutation with the initially normal lymphocyte
development, undergo changes accompanied by lymphoproliferation and development of leukaemia
221
and lymphoma. Although the human homologues of the AIolos and Helios genes have not been
cloned yet, we successfully amplified their transcripts from human tissues with primers designed from
mouse genes. We found expression of these transcripts in lymphocytes from human solid lymphoma
tissue, from patients with lymphoproliferative disorders and in a number of cell lines derived from
patients with leukaemia. These findings shed new light on the role of these genes in the development
of lymphoma and leukaemia, beside its previously reported role in the lymphocyte expansion and
maturation.
To study the activation of yet unknown genes involved in lymphocyte development we applied the DD-
PCR method (differential display by PCR), which is based on mRNA analysis, and studied gene
expression in lymphocyte subpopulations at different levels of development. We isolated a new mouse
gene which sequence data have been submitted to the GeneBank (accession number 317 896
AF230356). We further isolated 14 differentially expressed genes (mRNAs). In order to establish the
function of these possible new genes and their human homologues we study the tissue distribution of
their mRNAs. We compare these genes activity in T lymphocyte precursors, and in different
developmental stages of T and B lymphocytes, in the bone marrow and in more differentiated tissues
(spleen and lymph nodes).
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MOLECULAR GENETICS OF GORLIN SYNDROM
Voditeljica teme: dr. sc. Sonja Levanat




















Sonja Levanat, doktorica kem. znanosti, viša znanstvena suradnica
Program rada i rezultati na temi:
Gen PTCH (ranije poznat kao gen Gorlinova sindroma ili gen NBCCS) još uvijek je jedini poznati
tumor supresor ije mutacije doprinose ne samo nastanku tumora (bazocelularni karcinom,
meduloblastom) nego i razliitih višestrukih malformacija kako tijekom razvoja tako i u odrasloj dobi.
Njegov protein ima ulogu receptora u novootkrivenom putu prijenosa signala (tzv hedgehog/patched
signalni put). Naša istra'ivanja usmjerena su na sporadine tumore i malformacije, 
 je  u
Gorlinovom sindromu izrazito poveana. Te'ište je i dalje usmjereno na fibrome ovarija (koji su u
opoj populaciji relativno rijetki), ciste eljusti i ovarija. Utvrdili smo da kromosomska nestabilnost i
haploinsuficijencija PTCH doprinose nastanku oboljenja. Analizom LOH (loss of heterozygosity)
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sekvencioniranju pojedinih fragmenata. Utvrdili smo da gen PTCH sudjeluje u nastanku i folikularnih i
keratocista, iako se one bitno ne razlikuju: keratociste nisu vezane uz nastanak zuba, a folikularne
nastaju na mjestu zubnog zametka Nesumnjivo je rije o tumor supresoru koji igra va'nu ulogu
tijekom razvoja. Njegove mutacije dovode ili do malformacija ili do nastanka tumora, što se tumai
hipotezom dvostrukih hitaca. Svi dosadašnji rezultati ukazuju na to da je gen PTCH ukljuen u
nastanak tumora i 
$ promjena u mnogo veem obimu, nego što je  Gorlinova
sindroma. Ta saznanja ukazuju da novi signalni put (u kojem je još puno neispitanih segmenata) ima
veliki znaaj u razvoju te da gen PTCH ima veu ulogu od one koju smo mu pripisivali kada smo
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sa mutacijama gena PTCH, koje smo razvili u proteklom periodu, stvoreni su preduvjeti za nastavak
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Research programme and results:
PTCH gene (previously known as Gorlin gene or NBCCS gene) remains the only known tumour
suppressor which contributes to development of various tumors (basocellular carcinomas,
medulloblastomas) and multiple malformations when mutated. Ptch protein plays a role in a new
signalling pathway (hedgehog/patched pathway). Our research is focused on sporadic tumours
(ovarian fibromas) and malformations (different types of cysts), the incidence of which in Gorlin
syndrome is high and rare in general population. We demonstrated by LOH (loss of heterozygosity)
analyses that PTCH locus can be mutated in ovarian fibromas, and improved by SSCP (single strand
conformational polymorphism) of particular exons of PTCH gene (manuscript in preparation). But, until
we will not sequenced all aberrant fragments we will not clearly determine type of mutation.This is
necessary to confirm the tumor suppressor role of PTCH in pathogenesis of particular tumor or
malformation, the development of which might be explained by two hit hypothesis. Regarding jaw
cysts, we found LOH not only in keratocysts, but also in follicular cysts (one article published and one
in press). Follicular cyst develop at the loci of the tooth follicle, while keratocysts are not related to
teeth development. Undoubtfully, PTCH plays an important role during development. The gene is part
of a signalling pathway in which many steps still need to be identified. Such type of research is
applicable in an early detection of predisposition of developing disease as well as during terapy. We
are successfully maintaining cell cultures of ovarian fibromas and ovarian dermoid cysts with mutated
PTCH, which will be used in further studies of Ptch/Shh signaling pathway.
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invazivnosti: Hep-2, CAL 27, CAL 33 i CAL 166. Navedene stanice transfecirane su konstruktima
pEGFP-nm23-H1, pEGFP-nm23-H2 i pEGFP-nm23-H1mut ili kombinacijama navedenih konstrukata.
Našli smo da se divlji tip proteina uvijek smještava u citoplazmu, uz jezgru, a u samo nekim stanicama
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Research programme and results:
Research of cancer gene therapy using Herpes simplex virus thymidine kinase gene (HSVtk)
(incorporated into retroviral vector) with subsequent activation of the suicide mechanism was
proceeded on murine fibrosarcoma cells. HSVtk renders infected cells sensitive to otherwise nontoxic
drug ganciclovir (GCV). Fibrosarcoma cells were efficiently transduced in vitro by recombinant,
replication defective, retroviral vector carrying HSVtk gene. However, infected cells did not become
sensitive to GCV, except to rather high concentration (200 M) due to the failure in gene expression
(shown by RT-PCR). Three different recombinant adenoviruses (containing human wild type
oncosuppressor gene p53 and p21, respectively, and control vector, devoid of any gene) were used
for infection of several human and murine cell lines: HeLa, MCF-7, CaCo-2, SW 620, B16BL6,
B16F10, Renca and Fsar. Both vectors (p53 and p21) inhibited the growth of all tested cell lines. To
assess the effect of p53 and p21 on the growth of malignant cells in vivo, Renca (kidney carcinoma)
cells were infected with Ad-p53, Ad-p21 and dl-312 at MOI of 100, or incubated with phosphate-
buffered saline (PBS) and inoculated into recipient mice. p53 and p21 expression completely
suppressed the growth of tumors in all animals inoculated with 5x105 cells. Infection of cells with dl-312
did not alter the tumor volume in comparison with control cells. For the purpose of gene therapy with
genes nm23-H1 and –H2 the fragments of both genes (sense, antisense and sense gene nm23-H1
with mutation in active site) were subcloned into vector EGFPC3 carrying gene for green fluorescent
protein (GFP). As a consequence fusion genes were obtained (GFP-nm23). Human head and neck
tumor cell lines, Hep-2, CAL 27, CAL 33, CAL 166, were transfected with single gene construct or with
their combination. Protein localization was followed. Upon ectopic expression, wild type proteins were
detected throughout the cytoplasm. Abundance of granular-like structures was found mainly around
the nucleus mostly in dividing cells or cells after completion of mitosis. Some cells lacked those
granular structures, and/or exhibited nuclear GFP staining. In contrast, mutant H1 protein did not form
granules and was present both in the cytoplasm and nuclei of all transfected cell lines. In all cases,
permeabilisation experiments suggested that at least a part of nm23-GFP proteins were associated
with cellular structures. A precise identification of the cellular compartments to which nm23-H1 and -
H2 proteins are associated as well as their possible variation during cell cycle and their role in
metastatic processes are under the investigation.










THE MOLECULAR-GENETIC BASIS OF MEDULLARY THYROID CARCINOMA
Nositeljica projekta: dr. sc. Koraljka Gall-Trošelj
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MOLECULAR-GENETICS BASIS OF CANCER METASTASIS
+













Magdalena Grce, doktorica biol. znanosti, viša asistentica













































































Suradnici iz drugih ustanova:
Maja Herak Bosnar, magistrica biol. znanosti, asistentica, Hrvatska akademija znanosti i umjetnosti










Marijeta Kralj, magistrica biol. znanosti, asistentica, Hrvatska akademija znanosti i umjetnosti
Wiliam L. Ragland III, University of Georgia, Department of Avian Medicine, College of Veterinary
Medicine, Georgia, SAD, savjetnik IRB na poslovima vezanim uz pitanja razvitka molekularne
medicine
Sanda Šturlan, magistrica biol. znanosti, asistentica, Hrvatska akademija znanosti i umjetnosti
Program rada i rezultati na temi:





































erb B bila su usmjerena na erb B-3 i ekspresiju tog onkoproteina u raku debelog crijeva. Ovu obitelj
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crijeva.
Objavljen je i nalaz rijetkog kolizijskog tumora u suradnji s kolegama iz Onkološkog instituta u
Ljubljani. Radi se o rektalnom lejomiosarkomu i adenokarcinomu prostate. Po prvi su puta prikazana i
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HPV u muških osoba. Ustanovljen je ujedno i porast inficiranosti muškaraca s tipom 6 HPV.
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Research programme and results:
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USP 25) in squamous non-small – cell lung carcinoma. The full length gene encodes a protein of
1,055 amino acids. The expressed protein acts as a de- ubiquitinating enzyme as proved by the ability
to cleave ubiquitin from a model fusion protein. Long lasting investigations of the family of erb B
receptors including transmembrane glycoproteins with tyrosine kinase activity was focused on erb B-3
oncoprotein. We found strong correlation between expression of erb B-3 oncoprotein in colorectal
adenocarcinoma and poor survival, suggesting that erb B-3 could serve as a prognostic factor in
colorectal malignancies. We report a rare and, to our knowledge, as yet undescribed type of collision
tumour- rectal leiomyosarcoma and prostate adenocarcinoma. Our study also provides the first data
on molecular alterations [polymerase chain reaction loss of heterozygosity (LOH) analysis] of the APC,
NF-1, DCC, p53, nm23-H1 and BRCA-1 genes in the two components of the collision tumour. Our
search for new anticancer agents was focused on DNA-intercalating agents that interfere with DNA’s
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with our collaborators from Medical Faculty in Osijek, some interesting antitumor effect of novel 4,9-
diazapyrenium hydrogensulfate derivatives. Our work on oncogenic viruses was focused on the HPV
infection in male population and improvement of detection and genotopization of viruses. We found
the increased total prevalence of HPV 6 in the male population. The clinical diagnosis condylomata
acuminata was preferentially associated with low-risk HPVs (types 6 and 11), while other lesions,
especially condylomata plana were associated, with high-risk HPVs (types 16, 18, 31 and 33) and
untyped HPVs. The male population, indeed, represents a reservoir of HPV infection and directly
influences cervical cancerogenesis. Molecular and biochemical changes during differentiation of red
blood cells were studyed, using chicken erythroblasts cell line (HD3) as a model. The results
suggested that multiple pathways, including Ser/Thr and Tyr phosphorylation and elevated cAMP, are
involved in the regulation of erythroblastic differentiation, hemoglobin synthesis, glyceraldehide-
3phosphate dehydrogenase (GAD) gene expression and GAD activity in HD3 cells. The regulation of
glucose transport activity and gene expression (GLUT1 and GLUT3) is also complex. A
phosphorylation of Tyr, Ser/Thr and the activities of cAMP-dependent kinases are involved in the
regulation of glucose transport, both transcriptionally and post-transcriptionally. For a better
understanding of the mechanism of specific antitumour action, influence of ferric-sorbitol-citrate (FSC)
on tumour cells proliferation, DNA fragmentation and the oncogene expression in CaCo2 (colon
carcinoma) cells was examined. Antitumorous mechanism of FSC involves modulation of oncogene
expression and induction of apoptosis apparently not triggered by lipid peroxidation. FSC might
restore endogenous hydroxynonenal (HNE) production in the CaCo2 cells to level resembling
physiological for various non-malignant cells and tissues. Higher dose of FSC increased also number
of intracellular feritin positive CaCo2 cells.
Poticajni projekti u okviru teme:
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GENETICS OF COLON CANCER
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THE ROLE OF DPC4 GENE IN PANCREATIC CARCINOMAS
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PATHOGENESIS OF CHRONIC LYMPHOCYTIC LEUKEMIA
Voditelj teme: dr. sc. Rajko Kušec









Rajko Kušec, doktor med. znanosti, znanstveni suradnik










 N N 

























!   
 71" 
E9 ,
10000 klonova je sekvencionirano i analizirano usporedbom sekvenci u 3 elektronske genske banke.
16% genskih fragmenata je bilo novih, a 84% je odgovaralo poznatim genima. 82 gena za koje je












gene kao što su CD19, CD20, zatim gene povezane s limfomom kao što su vimentin, Ly 75, nadalje
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Research programme and results:
In the reported period we participated in an international research study of determining expression
gene profile of CLL and malignant lymphoma. Using original approach of combining construciton of
subtracted lymphoma specific libraries and sequencing with the construcion of cDNA microarrays we
analysed approx. 10000 clones of which 82 genes were found to be overexpressed in lymphoid
neoplams. The identified genes belonged to either tissues specific genes such as CD19, CD20,
lymphoma associated genes such as vimentin and Ly75, or chimokines/cytokines and completely
novel genes. We also investigated the possible mutation in NBS (Nijmegen Breakage Syndrome gene
from chromosome 8q22) in CLL since this hereditary immunodefficiency is associated with higher
frequencies of lymphoid neoplasms. So far, we found no mutation in NBS gene (tested 20 patients). In
another national multicentric study we evaluated the molecular method for detecting lymphoma
associated translocation t(11;14) which upregulates expression of BCL1 oncogene with the
immunohystochemical detection of its expression in lymphoma transformed tissue. We found the
molecular proof for MCL1/IgH fusion gene in 30% of patients tested and correlation to
immunohistochemistry is underway. We also undertook a study to determine the frequency of different
alleles (polymorphism) in the ACE gene in the cohort of patients with myelodysplastic syndrome where
disturbed haematopoeisis leads with time to pancytopenia and possibly leukaemia. ACE might play a
role in normal haematopoiesis. Preliminary, there is a possible disbalance in the frequency of alleles
between MDS patients and the control population, but study is still underway.
OPIOIDNI PEPTIDI I HEMATOPOEZA
OPIOID PEPTIDES AND HEMATOPOIESIS
+













Davorka Breljak, magistrica biol. znanosti, asistentica, znanstvena novakinja
Jelka Gabrilovac, doktorica kem. znanosti, viša znanstvena suradnica
Irena Martin Kleiner, doktorica kem. znanosti, viša asistentica

































Program rada i rezultati na temi:
































K562, mijelodna leukemija HL60, stromalne stanice HS5 i HS27, timom MOLT-4), epitelne stanice
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Research programme and results:
The role of opioid peptides, of related signal molecules and of the membrane metalloendopeptidase
processing the opioids (the CD10 cell surface marker) in the control of cell activity, proliferation and
maturation has been studied. Cell lines derived from human hematopoietic cells (K562
erythroleukemia, HL60 myeloid leukemia, HS5 and HS27 stromal cells, MOLT-4 T-lymphoblastic
leukemia), epithelial cells obtained from human skin and mouse thymoma cells R1.1 have served as
the experimental models. The effects of opioid receptor ligands and of a CD10 blocking agent
thiorphan are beeing explored. Determination of the membrane markers, specific mRNA, proliferative
and adhesion properties of the cells and the intracellular calcium level are used for the assessment of
the effects. Mitochondrial DNA defects in maternal hereditary diseases and the expression of the
angiotenzin-converting enzyme on the bone marrow cells have also been studied.
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MEHANIZMI DJELOVANJA ENKEFALINA I PEPTIDOGLIKANA
MECHANISMS OF ACTIVITY OF ENKEPHALINS AND
PEPTIDOGLYCANS
Voditelj teme: dr. sc. Ivo Hršak
Tel: ++385 1 4680 120 e-mail: ihrsak@rujder.irb.hr
Suradnici na temi:










Ivo Hršak, doktor med. znanosti, znanstveni savjetnik












Program rada i rezultati na temi:
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tiobarbiturno-reaktivnih tvari (TBARS), te aktivnosti superoksid dismutaze (SOD) i katalaze (CAT) u
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status ovisan i o dobi i o spolu.
Research programme and results:
Enkephalins are regulatory molecules which influence the release of cytokines, hormones and most
probably other important macromolecules in the organism. Aminopeptidase N (APN, CD13) and NEP
(enkephalinase, CD10) are membrane enzymes cleaving enkephalins. We have determined the APN
and NEP activity, and expression of CD13 and CD10 of neutrophils from patients with adrenal gland
tumors (4 pheochromocytomas, and 8 non-functional adrenal gland tumors). The APN activity of
neutrophils from patients with pheochromocytoma did not differ statistically neither from APN activity of
neutrophils from patients with non-functional tumors, nor from APN activity of neutrophils from healthy
persons. On the contrary, NEP activity on neutrophils from pheochromocytoma patients was
significantly higher than in patients with non-functional tumors, and in healthy persons. The influence
of the age and sex on the oxidative and antioxidative status of mice was studied by determinating the
thiobarbituric acid-reactive substances (TBARS) content, superoxide dismutase (SOD) and catalase
(CAT) activity in the liver of 1, 4, and 10 month old male and female CBA mice. TBARS content
significantly increased with the age in both sexes. SOD activity was lower only in 4 months male mice,
but remained unchanged in females. CAT activity was higher in 4 and 10 month old males, but was
lower in 4 months old females. Thus, it seems that the oxidative status is age-, but not sex- related,
whereas antioxidative enzyme activity depends both on the age and sex.
Poticajni projekt u okviru teme:
KARAKTERISTIKE VEZANJA ENKEFALINA ZA HUMANE NEUTROFILE I MODULACIJA
NJIHOVE FUNKCIJE
MODULATION OF IMMUNE RESPONSE BY ENKEPHALIN BINDING TO NEUTROPHILS
Nositelj projekta: dr. sc. Tihomir Balog
CIJEPLJENJE VIRUSNIM PODJEDINICAMA
VACCINATION WITH VIRAL SUBUNITS
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Nikola Štambuk, doktor med. znanosti, znanstveni suradnik
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višestruke uljne emulzije. Rad na modelima prepoznavanja komplementarnih peptida doveo je do
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kalpastatina i ujedno komplementaran peptidu-M, potvrdili su ispravnost vlastitog modela
molekularnog prepoznavanja temeljenog na kodiranju proteina na principima komplementarnosti i
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Research programme and results:
An appropriate selection of immunological active proteins, polypeptides and peptides enables the
design of vaccines which generate anti-viral immunity as well as specific response against antigens
associated with tumors and immune-mediated diseases. Ecologically convenient viral vaccines were
prepared using virus subunits. Virus subunits administerd in the form of a multiple, light oil-emulsion
prepared by us, achieved an appropriate antigenicity and a high degree of protection without
undesirable side-effects accompanying oil-vaccines. Molecular recognition modelling of
complementary peptide pairs resulted in the development of a new method for molecular and genetic
definitions of bioactive peptide motifs as well as secondary protein structure of biological response
modifiers. The model was designed in accordance with protein coding based on DNA/RNA
complementary and stationary principles. Our model of molecular recognition enabled theoretical
definition of peptide structures required for diagnosis, therapy and prognosis of tumor, immune-
mediated and degenerative diseases. Experiments carried out in vitro, using lymphocytes of patients
suffering from different immune-mediated diseases, proved the selective immunomodulatory effect of
Peptid-M. Both, these results and an inhibitory effect of Peptide-D, which is a calpastatin fragment
complementary to Peptid-M, confirmed the accuracy of the predicted model of molecular recognition.
A new immunochemical method for quantitative and qualitative determinations of protein and peptide
antigens and specific antibodies was developed. Computer programmes for estimation of the risk for
the disease development were introduced and tested in order to analyze efficacy of proteins and
peptides during immune protection and therapy.
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PANKREASA
CAUSES END CONSEQUENCES OF TRANSPLANTATION
ENDOCRINE TISSUE OF PANCREAS
+
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Program rada i rezultati na temi:
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pripravkom dobivenim etanolnom ekstrakcijom ili izoliranim proteinima iz biljaka: Centaurii herba,
Cichorii radix, Juniperi fructus, Millefolii herba, Myrtili folium, Phaseoli pericarpium, Taraxaci radix,
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izostala je infiltracija limfocita u Lo  uz pad koncentracija glukoze u krvi s 25 mmol/L na 10 mmol/L.
Research programme and results:
Lowering of blood glucose is a key point for recovery of diabetic condition. Our early experiments were
shown that is necessary to transplant enough isolated Langerhans islet (Li). However, transplantation
of isolated Langerhans islets in mice with autoimmune conditions accelerate disease. From that
reason plant and the hypoglycemic effect of extracted plant proteins were studied in an experimental
model in NOD mice with spontaneous diabetes mellitus. The ethanol extract/proteins isolated from the
following plant drugs showed a hypoglycemic activity: Centaurii herba, Cichorii radix, Juniperi fructus,
Millefolii herba, Myrtili folium, Phaseoli pericarpium, Taraxaci radix, Urticae folium, Arctii radox.
Hypoglycemic effect of isolated plant proteins was demonstrated within 60 minutes from i.v.
administration. Furthermore, ethanol extract of the herbal mixture given to mice induced statistically
significant blood glucose decrease in 120 min after per os administration. Subsequent studies showed
the mechanism of hypoglycemic activity of herbal proteins going through accepted of the catalytic
concentration of maltase in the small intestine, but to stimulate the process of glycolysis and fatty acid
synthesis in the liver, as confirmed by the increased catalytic concentrations of PK and ATP citrate
lyase in the group of treated diabetic NOD mice. To prevent the autoimmunity in NOD mice, the mice
were treated with mineral and plant proteins, as an insulomimetic substance, per os. In group of
treated mice we found reduction of infiltrated lymphocytes in Li and lowering of blood glucose from 25
mmol/L to 10 mmol/L.
PROLIFERACIJA I DIFERENCIJACIJA NORMALNE I TUMORSKE
STANICE
PROLIFERATION AND DIFFERENTIATION OF NORMAL AND TUMOR
CELL
Voditelj teme: dr. sc. Mislav Jurin











Mislav Jurin, doktor med. znanosti, znanstveni savjetnik
Renata Novak, doktorica vet. znanosti, viša asistentica
Oliver Vugrek, doktor biol. znanosti, viši asistent
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Program rada i rezultati na temi:





























































utjecajem na oksidativni stres. Opisan je izvorni postupak za uzgoj ljudskih stanica kosti in vitro radi
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ne i normalnih fibroblasta. I mangan inhibira rast tumorskih ali ne i normalnih stanica, na koje djeluje
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Research programme and results:
The existence of new growth regulating humoral factor (tumor basic protein - TBP) was proven and its
biochemical isolation from the serum was described. Further, in vitro influences of TBP on the growth
of pituitary adenoma cells and their hormonal activities were also described. The application of
modified HPLC method in hydroxy radical detection was usefull in evaluating the differences in
oxydative stress reaction between normal and tumor bearing animals. The reviews about the influence
of oxydative stress and its modulation on a possible biomodulation of cancerogenesisa and tumor
teharpy were published. Further, the original method for in vitro cultivation of the cells isolated from
human bone was developed. The cytotoxic effect of LaSota virus itself is more pronounced in tumor
than in normal cells. Further, methionine stimulates the virus cytotoxic effect in all examined cell lines.
The effect is threefold more expressed in tumor than in normal cells. Methionine was shown to inhibit
tumor cells proliferation, determined by radioactive thymidine incorporation, and do not influence
normal cells. Different manganese doses used were able to inhibit tumor cell proliferation and normal
cells were inhibited only if the higher manganese dose was applied. Feasibility of competitive
hybridization of nucleic acids in microtitre plates for immune competence of chickenms was
demonstrated. The test was used to measure interference with transcription for interferons alpha and
gamma by the two major immune suppressive viruses of chickens; chicken anemia virus and
infectious bursal disease virus. We started to test new source of monochromatic light in photodynamic
therapy of tumor bearing mice. The instrument was constructed in the Department of LAIR and if
successful it should be used instead the bulb which had numerous inconveniences.





MEDIJATORA OKSIDATIVNOG STRESA (HNE)
INVESTIGATION OF BIOLOGICAL AND CHEMICAL INTERACTION OF GROWTH
FACTORS AND MEDIATOR OF OXIDATIVE STRESS (HNE)
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NOVI PRISTUPI U TERAPIJI MALIGNIH BOLESTI
NEW APPROACHES IN THE TREATMENT OF MALIGNANT
DISEASES
+
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Tel: ++ 385 1 4680 091  e-mail: radacic@rudjer.irb.hr
Suradnici na temi:
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Program rada i rezultati na temi:
Cilj ovih istra'ivanja bio je utvrditi optimalne doze upotrijebljenih lijekova (cisplatina, ciklofosfamid,
ifosfamid i etopozid-VP16), te vrijeme i nain njihove primjene u kombinaciji s hipertermijom u lijeenju
eksperimentalnih tumora. Na0eno je da se najbolji antitumorski uinak posti'e ako se cisplatina,
ciklofosfamid kao i ifosfamid primjene neposredno prije primjene hipertermije (43,5 °C/60 min.).
Me0utim, najjai antitumorski uinak posti'e se ako se VP16 primjeni u kombinaciji s hipertrmijom
(43,5 °C/60 min) i to 48 ili 72 sata prije hipertermije. Kombinacijom dva ili tri terapijska modaliteta
posti'e se dodatno poboljšanje terapije, ali ono nije sinergistiko nego samo aditivno. Nastavljena su
istra'ivanja na ispitivanju novih potencijalnih cisplatinskih antidota (nefroprotektora) sintetiziranih u
Institutu, koji bi mogli smanjiti negativni uinak cisplatine na bubre'no tkivo. Preliminarni podaci
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Research programme and results:
The aim of this study was to find out the best doses and the time of the drug application in order to get
the highest antitumour effect. After finding those parameters we wanted to see the influence of
hyperthermia on those drugs. We have used cisplatin, cyclophosphamide, iphosphamide and VP 16
(etoposide). The best antitumour effect was achieved when cisplatin, cyclophosphamide and
iphosphamide were given simultaneously with hyperthermia (43,5 °C/60 min.). On the other hand, the
best time for application of VP16 was 48 or 72 hours before hyperthermia. After that we used
combination of two or three therapeutic approaches, i. e. drug plus heat plus drug or drug plus drug
plus heat. Combination of cisplatin plus heat plus iphosphamide was worse than combination of
cisplatin plus iphosphamide plus heat. The last schedule was additive while the previous one was less
than additive. We also examined several synthetic compounds synthesized in the Institute, which
might have nephroprotective effect against cisplatin cytotoxicity. Some of them have shown some
activity but not so strong. In our further studies we shall work on two directions. First, to study more
precisely some of those compounds that have shown nephroprotective activity and second to continue
search for new nephroprotective agents.
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Ly5 i RFM/Rij.
Year activity of the laboratory animals' unit:
The total of 3738 inbred mice were bred for experiments. The strains were: A/J, AKR/J, BALB/cBkl,
CBA/H, C3Hf/Bu, C57BL/Go, C57BL/6J C57BL/6-Ly5 and RFM/Rij. In laboratory animal’s unit,
besides mice, rats and cats were used for experiments periodically.
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Research activities out of the continuous research programme:
Two projects, supported by Ministry of Science and Technology of Republic Croatia, are completely performed in
the Division, but the coordinators are aut of the Rudjer Boskovic Institute. The projects are: "Tumor Bank of
Human DNA" (coordinated by academician Šime Spaventi), and "The Genetic of FHIT in Human Lung Cancer"
	







genetic studies and molecular genetic testing are performed in particular hereditary diseases. In cooperation with
the partners from Republic Croatia (PLIVA, clinics of Medical Faculty, INA), and with these from Austria, Germany
and USA, the studies about a possible anticancer action of newly synthetized drugs as well as those from isolated
from natural sources are permanent.
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with C4.5 classifier, poster.
Martinis, M.; Štambuk, N.: Nonlinear dynamics in
genetics, poster
Štambuk, N.: Cryptanylisis of the genetic code,
pozvano predavanje
Štambuk, N.; Konjevoda, P.: Prediction of protein
folding types by means of Symbolic Cantor
Algorithm, predavanje
	. 2" #%+ 2"   (" 	. ("
	+ 8" #		 ;" &
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Artificial intelligence based analysis of met-
enkephalin induced immunomodulation in multiple
sclerosis, poster.
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different methods of analysis of human
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infections of male population in Croatia, poster




Balog, T.; Marotti, T.; Marotti, M.; Krolo, I.: APN and
NEP activity of neutrophils from patients with adrenal
gland tumors, poster
XXI WORLD’S POULTRY CONGRESS IN
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vaccination against Newcastle disease virus can
protect turkeys during whole breeding period, poster.






Štambuk, N.; Konjevoda, P.: New computational
algorithm for accurate prediction of protein folding
types, poster
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retardation in Croatia, poster
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1. KONGRES HRVATSKOG DRUŠTVA FIZIOLOGA
Osijek, Hrvatska, 14.09.-16.09.2000.
8F  + #" *0;%
) " 	+ #"
).0  #
Prilozi:
 + #F &  .& <.$$ 	
Gall-Trošelj, K.: Multistep carcinogenesis: rules and
controversies in medullary thyroid carcinoma,
pozvano predavanje
Hadija, M.; Kati+ M.; Vezili+ I.; Popovi+0Hadija,





(INŠB) i retrovirusi, poster
Kušec, R.; Bradamante, M.; Dominis, M.;
#	
 F #
. 7 ;   	'
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poster
).0  #" 	+ #"  %).  " &
+ F
Activation of nuclear factor kappa B (NFkB) in spleen
cells of mice after treatment by micronized mineral
zeolite (MZ), poster
38. WISSENSCHAFTLICHE TAGUNG DER
GESELLSCHAFT F'UR VERSUCHSTIERKUNDE
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hydroxynonenal-protein conjugates in rat liver after
ischemia-reperfusion injury, poster
INTERNATIONAL SYMPOSIUM ON NON-
ENZYMATIC GLYCATION AND OXIDATIVE














plant extract P-9801091 on the concentration of
fructosamine and malondialdehide in diabetic NOD
mice, poster
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superoxide anion release is associated with down
regulation of APN activity, poster
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predavanje
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Significance of the lymphoepithelial lesions and






Šverko, V.; Balog, T.; Gavella, M.: Oksidativni-
antioksidativni status u AKR miševa, poster
WORKSHOP: PATHOBIOCHEMISTRY OF 4-
HYDROXYNONENAL
Graz, Austrija, 27.9.-28.9.2000.
8F  &+ 8" :.&+ 2
Prilozi:
 &+ 8" 4. 1" :.&+ " %. ;"
8&+ 8" 3'+ ," 8	'+ ," #	
" 8  !" D
$ *" :.&+ 2F ,


of spleen cells on the growth of liver cells exposed to
oxidative stress in vitro, pozvano predavanje
8&+ 1" :.&+ 2"  &+ 8" 3'+ ,"

7
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carcinostatic and proapoptotic potential of the lipid
peroxidation product 4-hydroxynonenal is associated
with its conjugation to proteins in human cervical
carcinoma cells (HeLa) in vitro, pozvano predavanje
; #" 8&+ 8" :.&+ " %. ;"
3'+ ," (+ 1"  &+ 8" 4. 1"




hydroxynonenal-protein conjugates in rat liver after




pathology: Overview over current research and
future perspectives, pozvano predavanje
2. HRVATSKI MIKROBIOLOŠKI KONGRES S
#6B/21<2,# 8/!63<(12!6#
Brijuni, Hrvatska, 03.10.-06.10.2000.
Sudionici: Gall-Trošelj, K.; Grce, M.; Jurak, I.;
&
+ " $ D3" 8
 2
Prilozi:








optimization for detection of Fusobacterium
nucleatum in periodontal disease, poster
Grce, M.: Role of human papillomavirus detection






polymerase chain reaction methods for detection and
typing of human papillomaviruses, poster








and Leptotrichia buccalis from periodontal pockets,
predavanje
#7) -" *7+ , " .
0&'+ 6"
4)&
 8" $ D3F ,$
	 
vaccinal strains of Newcastle disease virus given by
nebulization, poster
#&.08	







pylori is more frequently associated with atropic than
with simple glossitis, predavanje
Novak, R.; Ragland, W.L.: Competitive DNA
habridization assay in microtitre plates for chicken




  & I
induced human cancers, pozvano predavanje

%+ 5" -). " *
 #F  
polymerase chain reaction and culture of
Ureaplasma urealyticum in urogenital specimens,
poster
Ragland, W.L.: Evaluation of immune status in
chickens, pozvano predavanje
Slade, N.: Viral vectors in gene therapy, predavanje
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Canki-Klajn, N.: Molecular diagnosis of




+&+ 8"  $ " 4+ ("   "
 
 ("  '. #" &'  " :$ #"
#	&+ 5" %	. #" &
+ " .0)
N.: Molecular analysis of Steinert muscular
dystrophy (DM) in the last three years in Croatia,
poster
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znanost ili kako pomiriti naizgled nepomirljivo,
poster
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Konitzer, M.; Mang, S.; Mayrhofer, M.: Biological
effects of the Viscum album extract Isorel: overview
on some general findings and recent experiments
on the interference of plasma and tumor cells'
lysates with antitumorous activity of the drug in
vitro, pozvano predavanje
<2*68 -(1;8,-  ,<6#,411 ,
MOLEKULARNIH BIOLOGA HB 2000
Zagreb, Hrvatska, 13.10.-15.10.2000.
Sudionici: Balog, T.; Herak Bosnar, M.; Šverko, V.
Prilozi:







superoxide anion release is associated with down
regulation of APN activity, poster
*&
 #" 3& (" ('+ #" &
. (F ,
vitro effect of zinc on SOD-like activity in different
cell types, poster
-
.   #" &
+ !" &
+ F 2GL0
H1 in head and neck tumor cell lines, poster




8F .+  
Prilog:
.+  F 6&	  , ( &	
challenge models for better standardisation of
efficacy measurements, predavanje.
5TH INTERNATIONAL SYMPOSIUM ON
PREDICTIVE ONCOLOGY AND THERAPY -
IMPACT OF BIOTECHNOLOGY ON CANCER
DIAGNOSTIC AND PROGNOSTIC INDICATORS
Geneva, Švicarska, 28.10.-31.10.2000.







human papillomavirus (HPV) genotypes by restriction
fragment length polymorphism (RFLP) and single-
strand conformational polymorphism (SSCP) of
polymerase chain reaction (PCR) products, poster
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gene in human sporadic colon cancer, poster













preobrazbe i horizontalni prijenos gena, pozvano
predavanje
SIMPOZIJ POVODOM 75. OBLJETNICE
KOLPOSKOPIJE (1925.-2000.) - PROBLEMI I
,36#6 / ,!1*2<8;,, , 3,!6462!/





 #F 	 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  '&)
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predavanje
42sd ANNUAL MEETING AMERICAN SOCIETY OF
HEMATOLOGY
San Francisco, SAD, 30.11.-05.12.2000.
Sudionica: Grdiša, M.
Prilozi:
Grdiša, M.; Tang, R.P.; Delmer, A.; Levy, V.;
Gribben, J.G.; Ajchenbaum-Cymbalista, F.: Ligation
of CD40 on B-cell chronic lymphocytic leukemia (B-
CLL) cells promotes increased survival but does not
impair fludarabine induced apoptosis, poster
Grdiša, M.; Ajchenbaum-Cymbalista F.; Tang, R.P.;
Marie, J.P.; Delmer, A.: In vitro sensitivity of B-CLL
cells to fludarabine, anti-CD20 (rituximab) and anti-
CD52 (campath-1H), poster









 	&	  GL0-J $
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squamous cell carcinoma of the head and neck is
associated with advanced disease and poor
prognosis, pozvano predavanje
2000 GODIŠNJI SASTANAK HRVATSKOG
IMUNOLOŠKOG DRUŠTVA
Zagreb, Hrvatska, 15.12.2000.
Sudionici: Balog, T.; Ester, K.; Gabrilovac, J.;
-) #" -%. ," 	+ #" %+  " #		 ;"
#	0

 ," 2&. 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inhibira aktivnost dipeptidil-peptidaze IV (DPPIV)
na nezrelim mišjim limfocitima, poster
Hadija, M.; Suboti+B.; Popovi+0Hadija, M.; Kati+








%+  " *%& 8" 	'+ #"  #"






























).0  #" -&'+  " :&+ :" 8	+




reumatoidnog artritisa (RA), poster
Šverko, V.; Balog, T.; Gavella, M.: Oksidativni-







'+ #F Member of screening and
pharmacology group of EORTC .







Antica, M. i Hoffmann- Fezer: snRNP U2 in
lymphoid malignancies (snRNP U2 u
oboljenjima ljudi), 1.7.1999.-1.1.2002.
Internacionalni ured za bilateralnu suradnju,
  2)
'.  #		& 7	 
tehnologije Republike Hrvatske, (br. KRO-006-
99).
1	 #  (.0&&+ 8F ; 	

commitment and development from stem cells,
Mayo Cancer Foundation, Rochester, Min,
81  3	) 7 	'  
.
imunologiju, Molekularna Medicina, IRB,
Zagreb.
1	 #" %+    	'+ #F 6
$)
dijagnostika i terapija H. pylori infekcije,
(br.108104) Ministarstvo znanosti i tehnologije
Republike Hrvatske, Medicinski fakultet,
5$
     3	) 7 	' 
molekularnu imunologiju, Molekularna
Medicina, IRB, Zagreb.
1	 # %+    4&%'
  F 8
'
imunoterapija i ispitivanje mehanizama
alergijske upale, (br. 129003) Ministarstvo
znanosti i tehnologije Republike Hrvatske,
#
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imunologiju, Molekularna Medicina, IRB,
Zagreb.
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molekularnu medicinu i Istituto dermopatico
dell’immacolata, Pomezia/Roma, Italija, na
') 7$) . 	  &	
#	0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molekularnu medicinu i Istituto Nazionale








nasljednih defekata mitohondrijske DNA.
%
  &
+ F  	
 ) 
Leukemia Research Fund Molecular
Haematology Unit, University of Oxford, UK i
Zavoda za molekularnu medicinu: ALIS Program
MZT RH i British Council.
Novak, R., Ragland, W.L.: A Rapid Test for Immune


























organism, Novipharm, Portschach, Austrija.
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bolnica “Sestre milosrdnice”, Zagreb, Hrvatska.
:.&+ 2F  $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extract Isorel, Elisabeth Süssman-Weiss
Novipharm Pharma GmbH, Pörtschach, Austrija.














hydroxynonenal and humoral growth factors,
Institute of Molecular Biology, Biochemistry and
Microbiology, Karl-Franzens University, Graz,
Austrija.
:.&+ 2F ;	  )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
osteogenesis, University Clinics of
Traumatology, LKH, Graz, Austrija.
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sepsis and osteogenesis, Ludwig Boltzmann's
Institute of Clinical and Experimental





Institute of Experimental Pharmacology of the







and diagnostic methods to study humoral







technology in research of oxidative stress,













Renate Wildburger, University Clinic of
Traumatology, Karl-Franzen's University, Grac,
Austrija, 16.2.-17.2. 2000.
247
Andreas Meinitzer, Department of Transfusion
Medicine and Immunohematology, Laboratory
of Clinical Chemistry, Medical School,








Rudolf Jörg Schaur, Institute of Molecular Biology,
Biochemistry and Microbiology, Graz, Austrija
31.5.-2.6.2000.
Giuseppe Poli, Institute of Clinical and Biological
Sciences University of Torino, Torino, Italija,
31.5.-2.6.2000.
Svorad Štolc, Institute of Experimental
Pharmacology, Slovak Academy of Sciences,
 	& 8&'. GGJJ0G@JJ2000.




2ND INTERNATIONAL CONFERENCE ON SIGNAL
TRANSDUCTION
Dubrovnik-Cavtat, Hrvatska, 26.5.-31.5.2000.
INTERNATIONAL MEDICAL SUMMER SCHOOL IN
MOLECULAR MEDICINE, SIGNAL
TRANSDUCTION, COURSE No. 5
Dubrovnik, Hrvatska, 28.05.-02.06.2000.




Tema izvan sastava programa:
NEUROFARMAKOLOGIJA GABA I 5-HT  SUSTAVA
NEUROPHARMACOLOGY OF GABA AND 5-HT SYSTEM
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Tel: ++385 1 4561 126 e-mail: pericic@rudjer.irb.hr
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Dorotea Mück-Šeler, doktorica med. znanosti, viša znanstvena suradnica
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Nela Pivac, doktorica med. znanosti, znanstvena suradnica
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antidepresiva fluvoksamina dovodi do pada brzine sinteze 5-HT (serotonina) u jezgrama
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koncentraciju u trombocitima zdravih osoba. Pojava nekih depresivnih simptoma (gubitak tjelesne
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promjena aktivnosti monoaminooksidaze u trombocitima depresivnih bolesnica.
Research programme and results:
The research is focused on the investigation of the mechanism of action of neuropsychoactive drugs,
primarily those acting via GABA and 5-HT neurotransmitter system, on the elucidation of the
fundamental facts about the function of GABAergic and serotoninergic (5-HT) neurones and their
interaction with the endocrine system, and on the elucidation of the ethiopathogenesis of psychiatric
disorders and pathophysiology of stress.
During 2000, studies related to the development of tolerance and dependence which appear following
long-term exposure to some drugs, e.g. benzodiazepines, were initiated. Studies are conducted in
vitro on recombinant GABA-A receptors (α1β2γ2s subtype, the most common type of GABA-A receptors
found in the brain) stably expressed in human embryonic kidney (HEK) 293 cells. In parallel, the
effects produced by long-term exposure of receptors to neurotransmitter GABA, are being studied.
The evaluation of the effects of benzodiazepines and GABA includes primarily determination of affinity
and maximal density of benzodiazepine binding sites, as well as the estimation of allosteric coupling
between the binding sites within the GABA-A receptor complex.
The studies on the pathophysiology of stress were continued. It was demonstrated that beta-1
receptor antagonists potentiate previously observed anticonvulsive effect of swim stress, and that this
anticonvulsive effect is present even following administration of some GABA-unrelated convulsants.
Following repeated exposure of animals to swim stress (swimming 10 min at 18-190 C) tolerance
develops, analogue to that developed after repeated treatment with some psychoactive drugs. Further
studies should demonstrate which neurotransmitter system is primarily responsible for the observed
anticonvulsive effect of stress.
In continuation of our studies of the mechanism of action of neuropsychoactive drugs, it was shown
that the administration of antidepressant fluvoxamine decreased the rate of 5-HT synthesis in the
regions of rat brain containing serotonergic cell bodies (median raphe, raphe magnus) and
simultaneously increased it in regions, like dorsal hippocampus, that contain their nerve terminals.
Fluvoxamine did not affect 5-HT synthesis rate in dorsal raphe and in regions containing its terminals
(nucleus accumbens, caudate-putamen, frontal cortex). The regions containing nerve terminals from
both dorsal and medial raphe had an increased 5-HT synthesis rate.
In the studies evaluating the role of serotonin (5-HT) in depression, that occurs as comorbidity to
various somatic diseases, it was demonstrated that renal patients undergoing hemodialysis had
decreased platelet 5-HT concentration when compared to healthy controls. The occurrence of
particular depressive symptoms (weight loss, somatic preoccupation, loss of libido) was sex
dependent. It was shown that platelet 5-HT concentration differed in renal patients with severe
appetite loss and loss of libido, but there was no correlation between platelet 5-HT concentration and
severity of depressive symptoms.
Studies of the effects of prolonged treatment with antidepressants tianeptine and paroxetine on
peripheral serotonergic markers in depressed patients have shown that paroxetine decreased,
whereas tianeptine did not affect platelet 5-HT concentration. Both drugs were devoid of any effect on
the activity of the monoamine oxidase in platelets of depressed patients.
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Platelet 5-HT markers in depressed patients treated
with tianeptine and sertraline, poster
Muck-Šeler, D.; Pivac, N.; Diksic, M.: Acute effect of
fluvoxamine on the serotonin synthesis rate in rat
brain areas innervated by dorsal and median raphe
nuclei: an autoradiographic study, poster
Pivac, N.; Muck-Šeler, D.; Diksic, M.: Acute effect of
noradrenaline and serotonin (5-HT) uptake inhibitors
(desipramine and fluoxetine) on the 5-HT synthesis








CENTER FOR MARINE RESEARCH
Dr. sc. Nenad Smodlaka, predstojnik Zavoda
Tel: ++ 385 52 830 401, fax: ++385 52 813 496
Ustroj Zavoda:
Laboratorij za ekologiju i sistematiku (LES), dr. sc. Nevenka Zavodnik, voditeljica laboratorija
Laboratorij za procese u ekosustavu mora (LPEM), dr. sc. Danilo Degobbis, voditelj laboratorija
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Laboratorij za morsku molekularnu toksikologiju (LMMT), dr. sc. Renato Batel, voditelj laboratorija
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Tajništvo Zavoda, Alemka Hrelja, tajnica
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RESEARCH OF PROCESSES AND ECOLOGICAL
RELATIONSHIPS IN THE ADRIATIC
Direktor programa: dr. sc. Renato Batel
Teme u sastavu programa:
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Procesi stvaranja i pretvorbe organske tvari u Jadranu, dr.sc. Nenad Smodlaka, voditelj teme
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The general scope of the program is a better knowledge of the Adriatic Sea taking into account the
economical demands of the Republic of Croatia and environmental protection. A prerequisite for the
determination of the state and trends in changes conditioned by natural and anthropogenic factors is
the knowledge of basic interrelationships and processes in ecosystems and marine organisms.
Therefore, complex field and laboratory researches are planned focussed on the: a) determination of
physical, chemical and biological characteristics of the Adriatic Sea and its particular areas; b)
fundamental study and monitoring of the pelagic ecosystem dynamics, particularly in the northern
Adriatic; c) basic studies of benthic ecosystems and biodiversity determination; d) interdependence of
pelagic and benthic ecosystems with special regard to “sea blooming”; e) study of pollutants and
activity mechanisms at DNA, enzyme and other biochemical characteristics organism levels; f)
biochemical and physiological research of marine organisms and development of methods for the
determination of toxicological stress; g) study of osmolyte and toxic metals transport in marine
organisms; h) efforts in an acceptable management and protection of Adriatic selected areas and
organisms; i) education in marine sciences.
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MORA
BIOLOGICAL DIVERSITY OF SELECTED ADRIATIC SEA AREAS
Voditelj teme: dr. sc. Nevenka Zavodnik
Tel: ++385 52 804 728 e-mail: dzavodnik@cim.irb.hr
Suradnici na temi:
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Mirjana Hrs-Brenko, doktorica biol. znanosti, viša znanstvena suradnica (do 30.12.2000.)
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Andrej Jaklin, magistar oceanol. znanosti, asistent
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Ana Travizi, doktorica biol. znanosti, viša asistentica
Elvis Zahtila, doktor biol. znanosti, viši asistent
Nevenka Zavodnik, doktorica biol. znanosti, viša znanstvena suradnica
Tehnika suradnica:
Rosella Sankovi  samostalna tehni#arka
Vanjski suradnik:
Dušan Zavodnik, znanstveni savjetnik, Rovinj, Hrvatska
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Program rada i rezultati na temi:
Bentoska istra"ivanja provedena su metodom autonomnog ronjenja du" transekata uz zapadnu obalu
Istre, u podru#ju Plomina te na otoku Krku (Malinska).
Završena je obrada sedimenta u podmorju oto#i a Banjole. Ustanovljena je zna#ajna razlika u
granulometrijskom sastavu unutar i izvan gustog naselja mahovnjaka (Bryozoa) Cellaria
salicornioides. Pojas sedimentnog dna izvan naselja mahovnjaka sa#injava grubi pijesak s velikim
udjelom #estica organogenog porijekla (uglavnom dijelovi ljuštura školjkaša i ku ica pu"eva). Mali udio
sitnozrnatih frakcija (mulja) ukazuje na jaki utjecaj pridnenih struja. Nasuprot tome, preko 90 %
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naselja mahovnjaka (80-90 % površine) na lokalne procese sedimentacije.
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produbljivanja zaljeva nestala zajednica morske cvjetnice a posljedice odlaganja mulja u manjoj mjeri
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otoku Krku kod Malinske. Kartiranjima tijekom 2000. godine ustanovilo se da je oko 13.250 m2
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biološke raznolikosti flore i faune u naselju Caulerpa taxifolia. Taksonomskom obradom ustanovljeno
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kategorija. U pogledu brojnosti, dominantnosti i raznolikosti vrsta, meio- i nematofauna sedimenta
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u 4450 uzoraka. U herbaru se nalazi 1662 uzorka 252 svojte Jadranskih alga i morskih cvjetnica i 154
svojti (184 herbarske jedinice) alga iz Atlanskog oceana.
Research programme and results:
SCUBA surveys of benthos were undertaken by the transect method along the western coast of the
Istrian peninsula, in the Plomin area and at Malinska (Krk Island). Sediment analysis at the Banjole
Islet provided distinct differences between the area occupied by a dense popilation of bryozoans
(Cellaria) and sites of a barren bottom characterised by a coarse sandy deposit rich in organogenic
(shell) debris. On the contrary, within Cellaria settlements a fine silty fraction is dominant indicating the
importance of erect bryozoans on local sedimentation.
The census of hard bottom and cliff benthic communities, and areas of mobile deposits in the Plomin
area indicated that noticeable alterations in biodiversity occurred only in the vicinity of mud damping
sites. Marine phanerogams, however, have disappeared from the area. A study of polychaete worms
collected in the Mljet National Park was carried out. As well, biological material collected at Mali Ston
Bay was studied. Two shellfish and two crustacean species new to the Adriatic Sea were recorded.
Existing data on marine fauna at areas studied were complemented.
The method of visual census of offshore mucilage events was developed. The data bank and digital
video records of unusual events in the open sea were created.
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A further advance of the green invasive alga Caulerpa taxifolia distribution at Malinska was recorded.
According to divers’ census about 13.250 square metres of the sea bottom was occupied. A dense
Caulerpa population covered about 5000 square metres. At these sites the algal standing crop was
about 5000 gr w.wt. per square metre. Caulerpa taxifolia meadows extended along 336 metres of the
coastline. No distinct alterations of resident flora and fauna within Caulerpa taxifolia settelements were
noticed. About 50 species of gastropod and bivalvian molluscs, 13 echinoids, 23 crustaceans and
numerous polychaete worms and sipunculids were recorded. Seasonal alterations of perennial algae
were noted. Distinct seasonal variations in faunal composition, abundance and trophic groups were
noted in free living nematode populations inhabiting Caulerpa taxifolia fronds. The study of the north
Adriatic offshore sediment living nematode populations revealed variations within anticipated values.
Measurements of oxygen and nitrogen stabile isotopes in Caulerpa taxifolia, and in a few molluscan
taxa collected among algae were also carried on. Analyses of shell mineral composition in shellfish,
gastropods, cirriped crustaceans, and in calcareous algae were continued to complement the
mineralogical data bank. A special attention was paid to the importance of the tributile tin composed in
antivigetative paints, on biomineralization processes in early developmental stages in selected
shellfish and barnacles taxa. Field and laboratory experiments were carried on. A reference collection
of CMR was revisioned in part. A total of 1107 zoological taxa (4450 samples) were recorded. The
herbarium contained 252 seaweeds and marine phanerogams (1662 herbarium units) collected in the
Adriatic Sea, and 154 taxa (184 units) which originated from the Atlantic Ocean.
MEHANIZAM DUGORONIH PROMJENA KRUENJA ORGANSKE
TVARI U EKOSUSTAVU SJEVERNOG JADRANA S POSEBNIM
OSVRTOM NA EUTROFIKACIJU I "CVJETANJE MORA"
MECHANISM OF LONG-TERM CHANGES IN THE ORGANIC MATTER
CYCLE OF THE NORTHERN ADRIATIC ECOSYSTEM, WITH SPECIAL
REFERENCE TO EUTROPHICATION AND MUCILAGE EVENTS
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Program rada i rezultati na temi:
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podataka za fitoplanktonsku zajednicu, te provjeravati i nadograditi na temelju dodatnih podataka, koji
se sakupljaju u okviru raznih projekata.
Tijekom 2000. godine obavljena su mjerenja na postajama u sjevernom Jadranu za koje postoje
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Jadran i Projekta MAT na temelju ugovora s ICRAM-om iz Rima.
Obavljena je preliminarna analiza skupova podataka sakupljenih u razdoblju 1993-2000., koji su
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promjene odrazile i na ekosustav sjevernog Jadrana. Na primjer, koncentracije hranjivih soli bile su
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Analiza višegodišnjih promjena protoka topline i vlage te 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1 struja (od 1966.) ukazala je na
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manje zastupljene. Istovremeno se znatno promijenio omjer dijatomeja i dinoflagelata u korist
dijatomeja.
Usporedbom dobivenih rezultata uo#ena je podudarnost #1 promjena vanjskih utjecaja
(meteoroloških i hidroloških) s onim u ekosustavu (strujanje, odnos hranjivih soli, sastav fitoplanktona,
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Research programme and results:
The knowledge of long-term change mechanisms for the main processes of the organic matter cycle is
essential to predict possible fluctuations of biological resources (e.g. fish stocks), and to estimate the
relative importance of natural (primarily climatic) vs. anthropogenic influence on the northern Adriatic
ecosystem. Particularly, it is important to establish eutrophication trends, and show if this process
plays significant roles in unusual phenomena that occur in the Adriatic Sea (e.g., in the mucilage and
anoxia events). Statistical models of long-term changes in the northern Adriatic ecosystem have been
elaborated from historical data series. These models, and related working hypotheses, will be further
verified with new data that will be collected in the framework of this and other researches.
In 2000 several cruises were performed in the northern Adriatic in the framework of the National
Adriatic Project and MAT Project coordinated by the ICRAM from Rome, including stations for which
historical data series are available.
A preliminary analysis of data series collected in the period 1993-2000 was performed and compared
with previous results. It has been established that the period 1993-2000 was characterized by a
stronger input of freshwaters into the northern Adriatic (mainly from the Po River) in autumn, instead
than in spring, as it had been registered in previous periods (1970-76, 1980-85 and 1986-92). A
particularly low input was registered during winter and early spring. Thus, the surface layer salinity was
unusually high all over the year, but lower from the autumn means. The surface temperature was
higher, especially during summer. These changes reflected on the northern Adriatic ecosystem. For
example, nutrient concentrations were generally lower than in the previous periods, in particular for
phosphorus compounds, which are considered to be the main limiting element in primary productivity.
Oxygen saturation in the bottom layer was higher, indicating a reduced input of organic matter by
sedimentation, probably due to a lower production in the euphotic layer. But in mid autumn hypoxic
layers in the central parts of the investigated area were noted. It was also established that in
freshwaters, which mix with seawater, ortophosphate and inorganic nitrogen concentrations were
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similar to those registered in the period 1986-92, and significantly different to those measured in the
previous periods.
An analysis of long-term changes (since 1966) evidenced relationships among surface heat and water
and buoyancy fluxes indicating a periodic appearance of the southwards Istrian coastal countercurrent
(ICC) during summer. Its intensity was generally more visible in the cases ofundesirable phenomena
in the northern Adriatic ecosystem (marked hypoxia or anoxia, mucilage events). This confirms the
hypothesis that changes in the circulation system play an important role in the ecosystem.
Over the last three decades the total concentration of microphytoplankton cells has grown, while
chlorophyll a concentration has diminished. This indicates a gradual predomination of smaller species,
some of which were registered in a significant number just in the late eighties, while larger ones
became significantly reduced in number. At the same time the ratio between diatoms and
dinoflagellates changed significantly (diatoms prevailing).
Comparing the obtained results a similarity in long-term changes of external influences
(meteorological and hydrological) with those in the ecosystem (circulation, nutrient relations,
phytoplankton composition, unusual phenomena) was noted. Further research is needed to better
understand these complex mechanisms, taking into account the high variability of the investigated
ecosystem.
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EKOSUSTAVU JADRANSKOG MORA S POSEBNIM OSVRTOM NA
EUTROFIKACIJU I "CVJETANJE MORA"
PRODUCTION AND TRANSFORMATION PROCESSES OF ORGANIC
MATTER IN THE NORTHERN ADRIATIC ECOSYSTEM, WITH
SPECIAL REFERENCE TO EUTROPHICATION AND MUCILAGE
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procjenu biomase riba i drugih morskih organizama, što predstavlja osnovu njihovog racionalnog
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bitna uloga zajednica mikrobne petlje u iskorištavanju otopljenih organskih spojeva. Na temelju
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osnovne karike hranidbenog lanca provjerilo bi se da li su dosadašnje procjene primarne proizvodnje
organske tvari u Jadranu pouzdane.
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nedostatna, a koja je predmet zanimanja javnosti zbog estetskih i gospodarskih posljedica (turizam,
ribarstvo).
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uvjetuje opseg prijenosa organske tvari u višim karikama hranidbenog lanca, ali ovi procesi nisu još
dovoljno ispitani, posebno u kvantitativnom pogledu.
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sloju, a posebno u 2000. godini, kada je zatim došlo do “cvjetanja mora”, vjerojatno kao posljedica
 $1  %   "      

$  
 $ $ 1 #   
Na temelju udjela i omjera masnih kiselina koje karakteriziraju uvjete rasta fitoplanktonske i bakterijske

  #       
#1 # 
mikropahuljica, preko niti od nekoliko centimetara do oblaka i drugih oblika od više metara) ovisno o
 $1 
# #   5  1     $
$
    1
 "     $
$
A
    # # $"   

"   $ +
        
   #   $1 1  2  $ 
$ 
1   
 # 1 #1 $ 
$  
smanjen protok organske tvari kroz prehranidbeni lanac.
6  
1  $" jedna rijetka vrsta mikroflagelata  0 $#
 #ih sredozemnih voda u Jadran, na koji ukazuje i neuobi#ajeno visoki salinitet u ve em
dijelu vodenog stupca sjevernog Jadrana.
Research programme and results:
The knowledge of mechanisms and processes of the organic matter cycle is essential for a reliable
evaluation of fish and other commercial marine organisms standing stocks, representing the basis for
their rational exploitation. This is of particular importance for the Adriatic Sea since it is possible that a
significant portion of primary production becomes inaccessible for the highest links of the food chain,
primarily during intensive blooms, and/or increased phytoplankton excretion. The role of the microbial
loop community using dissolved organic compounds is of high importance. On the basis of the most
recent knowledge about the role of phytoplankton excretion, microbial loop and transport of the
organic matter through the plankton food web the reliability of the existing estimates for the Adriatic
primary productivity would be proved.
In the year 2000 mucilage events had reappeared, and therefore the research activities were focused
on the studies of processes related to this unusual phenomenon. The scientific knowledge about this
phenomenon is still insufficient, and it is of public interest because of its aesthetic and economic
consequences (tourism, fisheries).
It was noted that the formation of communities in the microbial loop and their interrelationships in late
spring could also depend of the oceanographic conditions prevailing in the northern Adriatic during
late winter and early spring. For example, a reduced water exchange between the northern and other
Adriatic parts was noted in the periods preceding the mucilage events, accompanied with a higher
ratio and activity of the autrotrophic vs. heterotrophic components of the picoplankton, which
strengthens the growth of the heterotrophic nanoplankton. The contribution of the microbial loop to the
total circulation of the organic matter in the northern Adriatic ecosystem is much more important during
the stratification period of the water column with regard to the rest of the year, and its effect depends
most probably on the activity of heterotrophic bacteria. But, the presence and activity of
microzooplankton is conditioning the transport magnitude of the organic matter in the higher food
chains. These processes need further investigations, especially from the quantitative point of view.
The transparent exopolimer particles (TEP) may play an important role in aggregation processes of
the organic matter in seawater, and consequently in the mucilage phenomenon too. The highest
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concentration were measured in spring in the surface layer, especially in 2000, followed by mucilage
events, probably caused by the aging of phytoplankton blooms. Relatively high values were noted
during summer in the layer above the pycnocline, which in a high degree decelerates the transport of
these particles into the deeper layers.
On the basis of portions and ratios of fatty acids, characterizing the growth conditions of the
phytoplankton and bacterial community, it was noted that aggregations of various dimensions (from
microflakes to several centimetres long strings, and to clouds and other forms of several meters) can
be formed contemporary, depending on the concentration of the phytoplankton excretion products,
including TEP. A successive their build-up may occur through production of new organic matter. The
aggregate self-sustaining mechanism probably depends primarily on organic matter production-
decomposition cycles, which efficiency prolongs their retention in the water column. It was proved that
selected diatom species grow actively in the aggregates, and the selection of some bacterial species
is not excluded. One of the consequences of mass appearance of mucous aggregates reflects in a
significant limitation of the basic metabolic zooplankton needs, and therefore reduced flow of the
organic matter through the food chain.
In the last few years a rare microflagellate species was noted, introduced probably by a stronger inflow
of eastern Mediterranean waters into the Adriatic, indicated also by an unusually high salinity level in
most part of the northern Adriatic water column.
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na otvorenoj granici. Usporedba s rezultatima asimilacije mareografskih podataka je pokazala da u
modeliranju plimnog odziva Jadranskog mora asimilacija in situ i satelitskih podataka daje na Otrantu
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High Resolution Radiometer) i SeaWiFS (Sea Viewing Wide Field of View Sensors) scena s kraja
listopada 2000, u vrijeme naglašenog izljeva. Na klimatološkom planu je nastavljena ekstrakcija i
analiza višegodišnjih nizova površinske temperature iz petodnevno usrednjenih AVHRR scena.
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Research programme and results:
This research theme is founded on the methodological tripod consisting of theory, experiment and
computer simulations. The empirical part includes in situ data collection and remotely sensed data,
while computer simulations comprise implementation and use of nonlinear, three-dimensional hydro-
and thermodynamic models.
The research is organized in several separately defined, but related tasks. The tasks include remote
sensing of the northern Adriatic riverine discharges, application of remotely-sensed sea surface
temperature and reflectance fields in research of the Adriatic oceanographic features, use of
mathematical models and altimetry data in marginal seas dynamics studies, and empirical and
modeling studies of seasonal and shorter-period variability of the northern Adriatic motions.
During this year (2000) the activity focused on mathematical modeling and altimetric data processing.
An improved formulation of the open boundary conditions was sought by assimilation into the Quoddy
Adriatic model harmonic constants calculated from the altimetry data. A comparison with the gauge
data assimilation has shown that, in modeling the Adriatic tidal response, assimilation of in situ and
satellite data produces very similar amplitudes and phases at Otranto Strait – a point that stresses
usefulness of the altimetry data.
For the purpose of studying the influence of the Po River runoff a comparative analysis of the AVHRR
and SeaWiFS late October 2000 scenes (when a particularly strong discharge took place) was
initiated. Extraction and analysis of multi-annual time series of the sea surface temperature has
continued, in an effort to probe the climatological-scale variability.
Within the seasonal and sub- seasonal variability research segment, previously derived relative
geostrophic and residual current seasonal variability has been compared at selected stations. The
comparison suggests that, within unavoidable limits imposed by the processing methods, only robust
signals exhibit considerable similarity at the climatological scale.
UTJECAJ ZAGAÐENJA NA PROGRAMIRANE BIOSINTEZE U
MORSKIM ORGANIZMIMA S POSEBNIM OSVRTOM NA PROCJENU
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Research programme and results:
Scientific work has been focused on investigations of mechanisms of interaction of living cells and
pollutants on the molecular and cellular levels, as well as on the genotoxic risk assessment in the
marine environment. Special emphasis were devoted to inductions of genes included in DNA repair,
programmed cell death and genotoxin activation. We have continued to study the effect of model
contaminants on ser/thre kinase in marine sponge Suberites domuncula as well as the induction of
stress protein Hsp70 in mussel Mytilus galloprovincialis as a biomarker of pollution. Toxicity and
genotoxicty of sea waters and DNA damage in mussel gills detected by originally developed FAST
MICROMETHOD has been analysed on 30 sampling sites (hot spots) along the Adriatic coast from
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Project Jadran. During the year 2000 samples were collected 4 times.
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ali najpouzdaniji rezultati dobiveni su mjerenjem sinteze DNA i ehinokroma u raznim fazama
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lubina u uzgoju kao i u toksikološkim studijama. U okviru programa “Jadran” nastavljen je
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Research programme and results
Sea urchin gametes and their early larvae have been used for a rapid testing procedure to check the
toxicity of TBT, Cd and Cu. Besides the reduced fertilization and cleaving rate, the most accurate
results were obtained measuring the synthesis of DNA and echinocrome during the early
developmental phases. The normal values of several standard haematological and biochemical
parameters in the sea bass blood and their seasonal fluctuation were measured. These values can be
used to control the growth rate but also to check the toxicological response in ecotoxicological studies.
Related to the project “Jadran” (4 year period), the biomonitoring of the west Istrian and Kvarner
coastal waters was investigated measuring the destabilization of the lysosomal membrane and the
metallothionein content in the mussel digestive gland. The destabilization of the lysosomal membrane
as indicator of general stress was the lowest in mussels sampled in the Limski Kana and the highest in
samples from the Pula, Rijeka and Bakar heavy contaminated harbors, while the concentration of
metallothioneins in the same samples did not give any evidence of heavy metal contamination. The
exposure of mussels from the same sites in dry conditions, the “stress on stress responce” method,
demonstrated that the surviving time of mussels from the Limski kanal was significantly longer
(p<0.05) of mussels from the pollutet harbors. The monitoring of the devasted rocky bottom
communities due heavy harvesting of date shells was continued in order to estimate the degree of
destruction and the potential for their regenaration.
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Suradnici na temi:
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radionuklida u moru. Ispitivana je osmoregulacijska sposobnost i aktivnost enzima Na,K-ATPaze u
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morskoj vodi hemolimfa je samo kratkotrajno hiperosmotska u odnosu na morsku vodu, da bi tijekom
24 satne aklimacije poprimila izoosmotske vrijednosti. U trihobranhijama i epipoditu nije izmjerena
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vanjskimedij). Postavljena je hipoteza o evolucijskim prilagodbama aktivacije enzima i promjene
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vode.
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jadranskoga hlapa H. gammarus po prvi puta ustanovljena su ventralna nazubljenja na rostrumu koja
  $ $  # 1$ Homarus americanus.
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organizmima i morskoj vodi.
Research programme and results:
The ecophysiological mechanisms of biologically active ions and trace metal transport in the function
of the environmentally induced factors were studied in the marine organisms.
Osmoregulatory ability and Na,K-ATPase activity in gills and epipodites were examined following
transfer of the spiny lobster Palinurus elephas from seawater (SW) to dilute seawater (DSW;20ppt,
salinity). During acclimation to DSW hemolymph was only transiently hypoosmotic, becoming
isosmotic to the medium over a 24h period of acclimation. Na,K-ATPase specific activities in
homogenates of the trichobranchiate gills from SW and DSW – acclimated spiny lobsters were not
significantly different. Recovery and enrichment factors of Na,K-ATPase in partially purified plasma
membrane fractions of epipodites was relatively low and not different in SW-and DSW-acclimated
spiny lobsters. Very high conductance suggests leakiness of the hemiepipodite epithelium-cuticular
complex. In contrast to the group of euryhaline hyperosmoregulating Crustacea in which activation of
the specific activity of Na,K-ATPase upon acclimation to dilute seawater occurs, in marine
osmoconformers there is no activation of the enzyme in dilute seawater. Based on the literature data
and our own results, we have reported a correlation coefficient of 0.65 between specific activity of
Na,K-ATPase and the sodium haemolymph-medium gradient between 12 species of osmoconforming
and osmoregulating Crustacea. During evolution, hyperosmoregulating Crustacea have achieved
internal osmolyte gradients generated by Na,K-ATPase and lowering the gill surface permeability.
However, these adaptive characteristics are not present in marine osmoconforming Crustacea,
restraining them to migrate in the brackish water habitat. It was estimated that lobsters of 200 g grow
to 2400 g in about 8 years performing 8 moults. In the adult lobsters (500 g; body total length 27 cm)
the maximum weight increase per moult of about 53 % of the premoult weight was found. In the
Adriatic lobster Homarus gammarus in few cases ventral rostral teeth were found for the first time in a
few cases. It is generally known that American lobster, Homarus americanus possesses, as a rule, a
rostrum with one or more rostral teeth.
The gamma radioactivity and particularly the concentration of Cs-137 was measured in selected
organisms seawater and sediment in the northern Adriatic Sea.
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Research activities out of the continuous research programme:
1. HRVATSKI NACIONALNI MONITORING PROGRAM
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RAZVITKA REPUBLIKE HRVATSKE” (PROJEKT “JADRAN”)
CROATIAN NATIONAL MONITORING PROGRAMME
“SYSTEMATIC RESEARCH OF THE ADRIATIC SEA AS A BASE FOR SUSTAINABLE
DEVELOPMENT OF THE REPUBLIC OF CROATIA” (PROJECT “ADRIATIC”)
Direktor programa: dr. sc. Nenad Smodlaka
Tel: ++385 52 830 401, e-mail: smodlaka@cim.irb.hr
Zamjenik direktora programa: dr. sc. * & !% ,$
Tel: ++385 21 358 688, e-mail: baric@izor.hr
Program rada i rezultati:
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bioraznolikost ili sporazumi o klimatskim promjenama).
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Tokom 1999. godine aktivnosti na projektu bile su smanjene zbog nedostatka sredstava. Smanjenje
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(ICRAM, Italija) i MEDPol III (UNEP).
Research programme and results:
The Project builds on currently existing national monitoring and data collection activities, as well as
international activities in which Croatian institutions participate. The scope of the Project is to be
determined primarily by the specific requirements for solution of constraints identified as hampering
the sustainable development of the Croatian Adriatic region, although it should also deal with issues of
regional and global significance whenever they form part of Croatia's international obligations (e.g.,
issues relevant to Barcelona, biodiversity or climate change conventions).
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various Croatian institutions and Universities (Institute for Oceanography and Fisheries, Split and
Dubrovnik; Croatian Hydrographic Institute, Split; Faculty for Natural and Mathematical Sciences,
University of Zagreb).
During 1999 activities on the Project were reduced due to insufficient financing. Reduction were not
the same for all components of the Project. More attention was payed to the observation of the sea
during touristic season, to be able to alert responsible organizations in case of unusual events, e.g.
the mucilage phenomenon that occurred during the late spring and early summer of 2000, fortunately
with minimal consequences for tourims, and toxic algae that were not observed, as well as
biomonitoring activities. The Project is closely connected with international programs like the projects










SLATKOVODNE I MORSKE BESKRALJEŠNJAKE KAO MODELNE ORGANIZME.
IMPACT OF ENVIRONMENTAL POLLUTANTS WITH ESTROGENIC AND/OR
GENOTOXIC PROPERTIES ON FRESHWATER AND MARINE INVERTEBRATES AS
MODEL ORGANISMS.
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za tu svrhu razvili.
Research programme and results:
The project concerns the mechanisms of action of xenobiotics that have genotoxic and/or estrogenic
(and anti-estrogenic) properties on water organisms. Genes that might modulate interactions of these
xenobiotics were taken into consideration with special emphasis. The impact of xenobiotics on DNA
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MYTILUS GALLOPROVINCIALIS LAMARCK, 1819
CELLULAR RESPONSES OF MUSSEL MYTILUS GALLOPROVINCIALIS LAMARCK, 1819
GILLS ON THE IMPACT OF GENOTOXIC COMPOUNDS
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za biokemijo in molekularno biologijo, Ljubljana, Slovenija
Program rada i rezultati:
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djelovanju herbicida za koje je poznato da uzrokuju tumore gonada u školjkaša.
Research programme and results:
For better understanding of the basic mechanisms of chemical carcinogenesis comparative cytometric
and chromosome analysis of hemocytes and gills of mussels under the influence of known
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SOLI I ORGANSKE TVARI
ECODYNAMIC PROCESSES IN THE NORTHERN ADRIATIC: THE ZOLE OF NUTRIENT
AND ORGANIC MATTER CYCLES
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Talassografico (CNR) u Trstu.
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fosfora prilikom pojave “cvjetanja mora”. Ove su aktivnosti komplementarne s ciljevima i programima
Nacionalnog projekta “Jadran”, posebno u pogledu zaštite Jadrana od eutrofikacije i poplavljivanja




Research programme and results:
The Project is granted in the framework of the scientific and technological collaboration between the
Croatian and Italian Governments, with the aim to improve the knowledge on the mechanisms of the
organic nitrogen and organic phosphorus recycling in the northern Adriatic ecosystem. The
collaboration is established between the scientists from the CMR, Rovinj and the Istituto
Talassografico (CNR) in Trieste.
Measurements of total nitrogen and total phosphorus concentrations by different analytical techniques
indicated that some systematic differences occur, particularly for nitrogen. An experimental strategy
was elaborated to try to establish the causes of the observed discrepancies. An analysis of historical
data was continued to study the role of nutrients and of the phosphorus organic fractions during
mucilage events. These researches may contribute to important goals of the National Project “Jadran”,
like the reduction of eutrophication and prevention of the coast innundation that may in the future be
more frequent as a consequence of the earth heating due to the “greenhouse effect”.
5. PROCESI STVARANJA SLUZAVIH NAKUPINA U JADRANSKOM I TIRENSKOM MORU:







FORMAZIONE DELLE MUCILLAGINI NELL’ADRIATICO E NEL TIRRENO:
MONITORAGGIO LUNGO IL PROFILO ROVIGNO-DELTA DEL PO)
PROCESSES OF MUCILAGE FORMATION IN THE ADRIATIC AND TYRRHENIAN SEAS:
MONITORING OF THE PROFILE ROVINJ-PO RIVER DELTA
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Program rada i rezultati:
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Research programme and results:
The Italian Ministry for the Environment support a comprehensive project that includes complementary
fundamental and applied researches, with the aim to improve the scientific knowledge on the
processes related to the formation of mucilage aggregates, useful to select adequate measures to at
least reduce the consequences of the mucilage events in the Adriatic and Tyrrhenian seas on the
tourist and fishery industries. Several research groups (27) from Italian universities and research
institutes participate to the Project, including a Croatian group of scientists from CMR and CMRE of
the RBI, and IOF-Dubrovnik Laboratories. This group is charged to monitor and study relevant
processes in the northern Adriatic region between Rovinj and the Po Delta. In the framework of this
activity it will be possible to organize an early warning system in case of mucilage events. The
activities of the Croatian group are complementary to those planned in the National Project “Jadran”,
and it is relevant that the measurements are now performed also in the territorial waters of the two
countries by counterpart research vessels. A (much less comprehensive) research of the Adriatic
covering areas from “one to the other coast” was conducted only once before in 1911-1913 (cruises of
the RV “Najade” and “Ciclope”).
The activities started in June 1999 and will last four years (three years of experimental field and
laboratory work). Intercalibration experiments were already performed, and several meeting and four
workshops were organized to discuss technical problems and the obtained results during the first year.
6. KEMIJA SEKUNDARNIH METABOLITA U MORSKIH ORGANIZAMA SREDNJEG I
SJEVERNOG JADRANA
CHEMISTRY OF SECONDARY METABOLITES INMARINE ORGANISMS OF MIDDLE AND
NORTH ADRIATIC SEA
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Molecole di Interesse Biologico, Napoli, Italija
Program rada i rezultati:
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Research programme and results:
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The purpose of the proposed research is to discover new metabolites from marine organisms, and to
determine their structure and function. Crude extracts and new products will be tested for antiviral,
antitumoral and phytotoxic activities.
7. STUDIJE TRANSPORTNIH MEHANIZAMA OSMOTSKI AKTIVNIH TVARI U MODELNIH
MORSKIH ORGANIZAMA.
STUDIES ON TRANSPORT MECHANISMS OF OSMOTIC ACTIVE COMPOUNDS IN
MODEL MARINE ORGANISMS.




Program rada i rezultati na temi:
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Research programme and results:
Research activities mainly concern the ionic-exchange and primary transport mechanisms (Na,K –
ATPase, H – ATPase) of membranes, their regulation during stress conditions (salinity changes, toxic









BIOMINERALIZATION PROCESSES IN BARNACLES
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Marina dei Metalli, Genova, Italija
Program rada i rezultati:
5#  
 1  1 
1  0  1  1









Research programme and results:
Biomineralization in the embryos, first shelled stages, juvenile and adult barnacles was investigated
with special emphasis on changes of shell mineral composition caused by different pollutants. The










MINERAL COMPONENTS AND SHELL STRUCTURE IN SOME SNAIL SPECIES
(GASTROPODA).
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Slovenske Akademije Znanosti in Umetnosti, Biološki Inštitut, Ljubljana, Slovenija
Program i rezultati na temi:
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odabranih morskih organizama.
Research programme and results:
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Influence of specific environmental factors on biomineralization and mineral components in the shells
of several subterranean and freshwater snails from Slovenian Alps were investigated. Results will be
compared with biomineralization in selected marine species.
10. STABILNI IZOTOPI U TROPSKOJ ALGI CAULERPA TAXIFOLIA.
STABLE ISOTOPES OF TROPICAL GREEN SEAWEED CAULERPA TAXIFOLIA.
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Research programme and results:
Influence of ecological factors on biomineralization processes and oxygen and nitrogen stable
isotopes in tropical algae Caulerpa taxifolia, and other benthic organisms present in C.taxifolia
colonies were investigated.
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pojedinih slojeva kuica nekih vrsta
pu#eva, Znanstvenoraziskovalni
CenterSAZU, Biološki Inštitut, Ljubljana,
Slovenija. 24.-27.2.2000.












la Corrosione Marina dei MetalliA Genova,
Italija, od 1.4.-1.7.2000.
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! >/ ICGEB, RNA Structure and
Function, theoretical course, Trst, Italija, 6.-
09.4.2000.
Degobbis, D., University of Maryland, Horn
Point Environmental Laboratory,
Cambridge, Maryland, SAD, 7-8.8.2000.
Smodlaka, N., University of Maryland, Horn
Point Environmental Laboratory,
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ICGEB, Supramolecular Structure and
Function, 7th International Summer School
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evaluation. Genova, Italy, 25.-29.9. 2000.

 /  . - 
elementarno-izotopski sastav u
Jadranskom moru, Naravoslovnotehniška
fakulteta, Oddelek za Geologijo, Ljubljana,
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kemijo okolja, Ljubljana, Slovenija, 2 dana
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Diet composition of the loggerhead sea turtle
(Caretta caretta) in the northern Adriatic Sea: a
preliminary study, poster
OKRUGLI STOL, “LOVRAN I MORE: O
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Environmental Impact on Mytilus
galloprovincialis shells in the coastal zone of
the northern Adriatic, Croatia, predavanje





Smodlaka, N.: Eutrofikacija sjevernog Jadrana
– problem ili korist?
PLANNING FOR COLLABORATIVE STUDIES
OF THE ADRIATIC SEA








the Centers for Marine Research, Rudjer
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embryos, pluteus and adult Antarctic Sea
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spatial and seasonal distribution of
carbohydrates as related to hydrographic and
nutrient conditions in the northern adriatic,
poster.
ALL SCIENTISTS MEETING (ASM) OF THE
LONG TERM ECOLOGICAL RESEARCH
(LTER) NETWORK
Snowbird, Utah, SAD, 2-5.8.2000
Sudionici: Degobbis, D., Smodlaka, N.
7. KONGRES BIOLOGA HRVATSKE
Hvar, Hrvatska, 24. 09. – 29. 09.2000.
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Corbula gibba (Olivi 1792) (Corbulidae,
Mollusca, Bivalvia) after 1989 oxygen accident
in the northern Adriatic Sea, predavanje.
Legac, M,; Hrs-Brenko, M.: Prvi nalazi
školjkaša Rhomboidella prideauxi (Leach,














Garaventa, F.; Geraci, S.: Biomineralization
processes in Barnacles., predavanje.
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/ 4)
mineralogy of freshwater snail shells of
Belgrandiella fontinalis and Belgrandiella
kuesteri (Mollusca:Gastropoda:Hydrobiidae),
predavanje.
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   +/
Pojava mukroflagelata Hermesinium adriaticum
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Aktivnost enzima koji reguliraju transport
osmolita u Jadranskoga hlapa Homarus
gammarus.
Peharda, M.; Hrs-Brenko, M.; Bogner, D.;
  ,; $   2/ 

raspodjela školjkaša (Bivalvia) u Malom jezeru
(Nacionalni park Mljet), poster.
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Lysosomal membrane stability and
metallothionein content in digestive gland of
mussels as biomarkers for monitoring coastal
pollution.
RASPRAVA O REZULTATIMA I AKTIVNOSTI
$3 %,&3 42>$2&?2 L ,"$L
PROJEKTA MAT (SLUZAVE NAKUPINE U
JADRANSKOM I TIRENSKOM MORU)
Rovinj, 4-5.10.2000.
Sudionici: Ahel, M Nakovac, T., Fuks, D.,
Ivani I., Miokovi D., Precali, R., Radi T.,
Svetlii V., Vojvodi V., Zahtila, E.
Prilozi:
2)  $. $  $/ 0
 
diskusija. Organska tvar, predavanje
Ahel, M: : Interkalibracija, tehniki problemi i
ocjena o svrsihodnosti parametara.
Ugljikohidrati, predavanje.
Degobbis, D.: Rezultati i diskusija.
Oceanografske prilike, perdavanje.
=  
 4/ Interkalibracija, tehniki
problemi i ocjena o svrsihodnosti parametara.









 4/ Interkalibracija, tehniki
problemi i ocjena o svrsihodnosti parametara.
Parametri kemijske hidrografije i hranjive soli,
predavanje.
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 / Interkalibracija, tehniki problemi i
ocjena o svrsihodnosti parametara. Mikro,
mezo i makroplankton, predavanje.
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/ 0
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ocjena o svrsihodnosti parametara. Klorofil i
primarna proizvodnja, predavanje.
$. $/ Interkalibracija, tehniki problemi i
ocjena o svrsihodnosti parametara. DOC i PAT,
predavanje
Zahtila, E., Precali, R.: Interkalibracija, tehniki
problemi i ocjena o svrsihodnosti parametara.
Definicija agregata, predavanje
III WORKSHOP DEL PROGETTO “PROCESSI
DI FORMAZIONE DELLE MUCILLAGINI
NELL’ADRIATICO E NEL TIRRENO – MAT”
Sottomarina, Italija, 5-7.10.2000.
Sudionici: Ahel, M., Degobbis, D., Fuks, D.,
Ivani, I., Precali, R.
Prilozi:
Ahel, M.: Distribuzione e variazioni temporali
della sostanza organica lungo il transetto A
(Rovigno-delta del Po), predavanje.
Degobbis, D., Precali, R.: Struttura fisica e
circolazione nella zona tra Rovigno e il delta
del Po, predavanje.
Degobbis, D., Precali, R: Distribuzione e
variazioni temporali di ossigeno, pH e nutrienti
lungo il transetto A (Rovigno-delta del Po),
predavanje.
Degobbis, D., Precali, R: Popolamenti
microfitoplanctonici lungo il transetto A
(Rovigno-delta del Po), predavanje.
Fuks, D.: Popolamenti nanoplanctonici,
picoplanctonici, distribuzione del TEP e
produzione batterica lungo il transetto A
(Rovigno-delta del Po), predavanje.
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elution, Fast micromethod and flow cytometry
in detection of marine contamination,
predavanje
OCEANS FROM SPACE "VENICE 2000"
Venezia, Italija, 9.-13. 10. 2000.
/ ?




  "0  4)
Adriatic sea tidal open boundary conditions via
data assimilation: exploring the altimetry
contribution, poster.







! >  )
 &  
 / =

micromethod as a tool for DNA damage
determination in different cell lines and tissues,
poster




PROGETTO DI MONITORAGGIO E STUDIO
DELLE MUCILLAGINI NELL’ADRIATICO E





Degobbis, D., Precali, R.: Monitoraggio delle
caratteristiche idrologiche e biologiche
nell’Adriatico settentrionale: Distribuzione e







Batel, R., suradnik komisije za molekularnu





Bihari, N., suradnik komisije za molekularnu










































promjene škrga dagnje Mytilus
galloprovincialis Lamarck, 1819., hrvatsko-
slovenska znanstvena suradnja.
Medakovi D.: Procesi biomineralizacije
rakova vitiara (Balanomorpha), Istittuto
per la Corrosione Marina dei Metalli
Genova, Italija.
Medakovi D.: Stabilni izotopi u tropskoj algi
Caulerpa taxifolia, Naravoslovnotehniška
fakulteta, Oddelek za Geologijo, Ljubljana,
Slovenija
Medakovi D.: Mineralni sastav i struktura
pojedinih slojeva kuica nekih vrsta
pu#eva, Znanstvenoraziskovalni Center
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and Slovenian subterranean fauna on the
model of three Istrian pit.
Znanstvenoraziskovalni Center Slovenske
Akademije Znanosti in Umetnosti, Biološki
Inštitut, Ljubljana, Slovenija.
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elementarno-izotopski sastav u
Jadranskom moru, Naravoslovnotehniška
fakulteta, Oddelek za Geologijo, Ljubljana,
Slovenija.
Zavodnik, N.: Secondary metabolites chemistry
of marine organisms in Adriatic Sea and
their pharmacology, Istituto per la Chimica
di Molecole di interesse Biologico CNR,
Arco Felice (Napoli) Italija
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Júlia Katalan Török, Department of Systematik












Alenka Malej, Univerza v Ljubljani, Morska
biološka postaja, Piran, 8.3.2000. i
7.7.2000.
Rossella Ammodio, Università di Trieste,
Laboratorio di Biologia Marina, 8.3.2000.
Avigdor Abelson,Institute for Nature
Conservation, Tel Aviv University, Tel Aviv
University, Tel Aviv, Izrael, 14.3.2000.
Catalano, Giulio, Istituto Talassografico, Trst,
Italija, 9.5.2000., 21.9.2000., 20.12.2000.
Cozzi, Stefano, Istituto Talassografico, Trst,
Italija, 9.5.2000., 21.9.2000., 20.12.2000.
Purini, Roberto, Istituto Talassografico, Trst,
Italija, 9.5.2000.
Sophie Alves-Marion, Center of Ausonius,
University of Bordeaux III., Bordeaux,
Francuska, 2.-4.6.2000.
Rajko Slapnik, Znanstvenoraziskovalni Center
SAZU, Biološki Inštitut, Ljubljana,
Slovenija, 15.-18.4.2000.; 23.-29.9.2000.
Frank K. McKinney: Department of Geology,
Appalachian State University, Boone,
North Carolina, SAD, 19.-20.6.2000.
Helmut Zibrowius, Station Marine d`Endoume,
Centre d’Oceanologie de Mrseille,
Marseille, Francuska, 22.6.2000.
Anya Waite, University of Western Australia,
Centre for Water Research, Nedlands, WA,
Australija, 13.6.2000.
Antonio Artegiani, CNR, Istituto di Ricerca sulla
Pesca Marittima (IRPEM), Ancona, Italija,
26.6.2000.
Michele Giani, Istituto Centrale per la Ricerca
Applicata al Mare (ICRAM), Chioggia,
Italija, 26.6.2000.
Franco Giovanardi, Istituto Centrale per la
Ricerca Applicata al Mare (ICRAM), Rim,
Italija, 26.6.2000.
Mario Innamorati, Università di Firenze,
Dipartimento di Biologia Vegetale, Firenca,
Italija, 26.6.2000.
Nadia Pinardi, CNR, Istituto di Scienze
dell’Atmosfera e dell’Oceano,Bologna,
Italija, 26.6.2000.
Attilio Rinaldi, Istituto Centrale per la Ricerca
Applicata al Mare (ICRAM), Rim, Italija,
26.6.2000.
Marco Zavatarelli, CNR, Istituto di Scienze
dell’Atmosfera e dell’Oceano,Bologna,
Italija, 26.6.2000.







Salvatore De Rosa, Istituto per la Chimica di
Molecole di interesse Biologico CNR, Arco
Felice (Napoli) Italija, 2.-12.7.2000.
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Stephen Brandt, National Oceanic and
Atmospheric Administration, Great Lakes
Environmental Research Laboratory, Ann
Arbor, Michigan, SAD, 7.7.2000.
Tadej Dolenec: Naravoslovnotehniška
fakulteta, Oddelek za Geologijo, Ljubljana,
Slovenija, 02.-7.8.2000.; 23.-29.9.2000.






Erkki Leppäkoski, Department of biology, Åbo
Akademi University, Turku, Åbo, Finska,
14.9.2000.
Sebastiano Geraci, Istituto per la Corrosione
Marina dei Metalli, Genova, Italija, 21.9.-
1.10.2000.
Monica Andrenacci, Istituto per la Corrosione
Marina dei Metalli Genova, Italija, 21.9.-
1.10.2000
Marco Faimali, Istituto per la Corrosione Marina
dei Metalli Genova, Italija, 21.9.-1.10.2000.
Serena Fonda-Umani, Univeristà di Trieste,
Laboratorio di Biologia Marina, 7.7.2000.




RASPRAVA O REZULTATIMA I AKTIVNOSTI
$3 %,&3 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Tel: ++385 1 4680 127, fax: ++385 1 4680 242
Ustroj Zavoda:
Laboratorij za biogeokemiju organskih spojeva, dr. sc. Marijan Ahel, voditelj laboratorija
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KOPNENOM DIJELU HRVATSKE
ENVIRONMENTAL RISK STUDIES IN THE ADRIATIC AND
CONTINENTAL REGIONS OF CROATIA
	 		   	 
Teme u sastavu programa:
Biogeokemija organskih spojeva u prirodnim vodama, dr. sc. Marijan Ahel, voditelj teme
Fizikalna i biogeokemija tragova metala u vodenim sustavima, dr. sc. Marko Branica, voditelj teme
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ORGANSKIH SPOJEVA U MORU I KOPNENIM VODAMA
BIOGEOCHEMISTRY OF SPECIFIC BIOGENIC AND
ANTHROPOGENIC ORGANIC COMPOUNDS IN THE MARINE AND
FRESHWATER SYSTEMS
Voditelj teme: dr. sc. Marijan Ahel
Tel: ++385 1 4561 042 e-mail: ahel@rudjer.irb.hr
Suradnici na temi:
Marijan Ahel, doktor kem. znanosti, znanstveni savjetnik
Ana Begonja-Kolar, magistrica biotehnologije, znanstvena asistentica, znanstvena novakinja (od
19.09.2000.)
Dubravka Hršak, doktorica bioteh. znanosti, viša znanstvena suradnica
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Suradnici iz drugih ustanova:
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biotehnološkog fakulteta u Zagrebu (izrada magistarskog rada)
0  *# #(  0)@$ 

277
Program rada i rezultati na temi:
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procesa koji su odgovorni za ponašanje organskih sastojaka u okolini kao što su biološka razgradnja,
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kulture metanotrofnih bakterija, rast mješovite metanotrofno-heterotrofne populacije u prisutnosti
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Research programme and results:
Composition of organic matter in natural waters is extremely complex and individual compounds differ
from each other significantly with respect to their origin, biogeochemical behaviour and
ecotoxicological properties. This project aims at systematically investigating biogeochemical behaviour
of biogenic and anthropogenic organic compounds in different freshwater and marine environments
using highly specific analytical techniques such as high-resolution gas chromatography, high-
performance liquid chromatography and mass spectrometry. In addition to extensive field
observations, the assessment of a given organic compound includes also studies of key processes,
which govern its behaviour in real systems, under laboratory-controlled conditions. Among various
compounds studied special attention was paid to photosynthetic pigments and their breakdown
products, which are useful biomarkers of phytoplankton biomass, and to carbohydrates that play an
important role in the formation of gelatinous macroaggregates. The determination of photosynthetic
pigments was applied to investigate phytoplankton dynamics in the northern Adriatic and in the saline
Rogoznica Lake. Dense phytoplankton blooms in the northern Adriatic are as a rule a consequence of
freshwater pulses into the surface layer, while in the Rogoznica Lake the nutrient regeneration in the
bottom layer is the predominant mechanism that fosters phytoplankton growth. The ratio of
fucoxanthin and 19'-hexanoyloxyfucoxanthin seems to be a useful indicator of eutrophic gradients in
the northern Adriatic. The concentration of carbohydrates was most of the time comparable to the
levels reported for other coastal seas and oceans, however, during summer periods a significant
278
accumulation of carbohydrates can occur. Pluriannual observations of carbohydrate concentrations
during the stratified period revealed that much higher levels were determined in years characterised
by mucilage events. Moreover, a concurrent determination of the chemotaxonomic pigments indicated
that diatoms played a key role in the production of carbohydrates. Investigation of the behaviour of
anthropogenic compounds was focused on their molecular characterisation in solid waste, landfill
leachates and groundwater. Several new pollutant types originating from pharmaceutical industry were
identified and investigated in a polluted groundwater aquifer. Methods for the determination of
nonionic surfactants of the alkylphenol polyethoxylate type and their endocrine-disrupting metabolites
were developed. Further experiments were performed in order to elucidate possible importance and
the role of methane utilizing bacteria in global methane cycling and pollutant transformation. To
evaluate the distribution of methane utilizing bacteria in a variety of environments, the enrichment and
isolation of these bacteria were performed from different samples (meadow soil, landfill leachate,
eutrophicated saline lake sediment, and marine coastal sediments). Although there were differences in
growth rate between the enrichments from different environments, further subculturing of those
enrichments under the conditions with methane as the only carbon and energy source suggested that
methane utilizing bacteria were present in all samples. Results obtained so far also showed that the
fraction of methane utilizing bacteria recovered from environmental samples is a small fraction of the
total bacteria present, and that there are difficulties in their cultivation, isolation and identification,
especially from the marine environment.
#)*%   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TRAGOVA METALA U MODELNIM I PRIRODNIM VODENIM
SUSTAVIMA
PHYSICAL CHEMISTRY AND BIOGEOCHEMICAL EQUILIBRIUM AND
PROCESSES OF TRACE METALS IN MODEL AND NATURAL
AQUATIC SYSTEMS
Voditelj teme: dr.sc. Marko Branica
Tel: ++385 1 4680 231 e-mail: branica@rudjer.irb.hr
Suradnici na temi:
Marko Branica, doktor kem. znanosti, znanstveni savjetnik (u mirovini)
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Goran Kniewald, doktor geol. znanosti, viši znanstveni suradnik
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kapaciteta kompleksiranja tragova metala u raznim vodama.
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Research programme and results:
Ample research studies on model experimental systems, using recently developed home-made
electrochemical procedures, in the concentration range between 10-7 and 10-10 mol/L that correspond
to natural concentration levels, are envisaged. Hydration, hydrolysis, metal complexing capacity,
adsorption/desorption processes, redox state as well as the rearrangement of the distribution of
chemical forms of trace metals in aquatic systems were studied. Prevailing biogeochemical processes
of trace metals in natural and polluted waters have been studied in detail. Interactions of ionic forms
between macro- and microconstituents of the water phase, as well as sediments and biota have been
established. Equilibrium constants of each predominant process have been measured, wherefrom the
distribution of each chemical form as well as the exchange rate between different chemical forms were
studied. Based on these data, the distribution of the species in aqueous phase is evaluated.
The results obtained contribute to the knowledge of the equilibrated conditions, trace metals
interactions in a broad concentration range which corresponds to natural - pristine aquatic systems as
well as to the conditions prevailing in polluted waters. Newly developed, highly sensitive analytical
procedures for the trace metals determination as well as their speciation and metal complexing
capacity were experimentally successfully applied on natural water samples.
Laboratory measurements were performed in model electrolyte solutions which composition is close to
natural conditions of the water column. The results of the distribution of trace metals between natural
waters, sediments and living organisms -mussels, were obtained.
Other activities are as follows:
Development and utilization of the appropriate material for the electrochemical cell for the
determination of very low concentration levels of trace metals as well as their chemical forms (below
10-10 mol/L) in natural water systems.
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Determination of the conditions under which the material of the electrochemical cell as well as of the
entire system does not influence actual trace metals concentrations in natural water samples due to
adsorption and/or contamination.
Significant improvement of the reproducibility and sensitivity of the determination of trace metals and
metal complexing capacity with the standard addition of a "model" redox pair.
Essential improvement of the sensitivity of the newly developed method for "synergetic adsorption" of
trace metals complexes on the electrode surface.
Elaboration of mathematical treatment of two overlapping signals.
Speciation of organometallic compounds (mercury and lead) in natural aquatic samples (water,
sediments, and mussels).
Interaction of dissolved uranyl species on solid phases (colloids, particles and electrode surface)
Assessment of a long-term storage of marine environmental samples - marine specimen banking.






KEMIJSKIH VRSTA TRAGOVA METALA
DEVELOPMENT AND APPLICATION OF AUTOMATED VOLTAMMETRIC
MEASUREMENTS OF TRACE METALS
Nositelj projekta: 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PRIRODA I REAKTIVNOST ORGANSKIH TVARI U MORU I
KOPNENIM VODAMA
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Research programme and results:
Organic matter is a minor but important component of natural waters, as it plays a major role in many
processes: biological, geological and chemical. It is well known that organic matter influences the
physico-chemical state and processes of microconstituents and pollutants in aquatic environments
and thus their availability to aquatic life, adsorption at interfaces and biogeochemical cycles.
Laboratory and field experiments are used to study in more detail chemical composition and physico-
chemical properties of organic substances in natural and polluted waters especially with respect to the
nature of surface active substances. Investigations are carried out both in aqueous electrolyte
solutions under controlled conditions as well as in different samples of natural waters (seawater,
freshwater and estuarine samples) using electrochemical and spectroscopic methods, monolayer
techniques and by determination of total organic carbon.
In 2000 investigations were aimed at a more detailed study of dynamic changes of the quantity and
chemical composition of organic matter in the northern Adriatic influenced by physico-chemical and
biological processes in the sea. This was important particularly in order to better understand frequent
occurrence of extensive phytoplankton blooms in the northern Adriatic followed by the formation of
gelatinous macroaggregates in the sea (last event occured in 1997). Extracellular excretion of surface
active organic matter during a nutrient enriched phytoplankton culture growth was studied. Diatoms
were found the dominant phytoplankton species growing during the experiment while increased
concentrations of both polysaccharides and proteins, in dissolved and particulate phases, were
determined in natural seawater enriched with nutrients. Since polysaccharides are the main organic
component of marine mucilage, we have studied adsorption of various polysaccharides on model
interfaces as well as the influence of other ions and molecules (especially sulfide) on physico-chemical
properties of polymeric carbohydrates. Chemical composition and physico-chemical characteristics of
natural and ex-situ reconstructed sea surface microlayer samples were studied using complex
methodological approach such as chromatographic analysis of lipids, electrochemical characterization
of adsorbable organic matter, and monolayer techniques for surface pressure and surface potential
measurements. We concluded that the most important source of organic substances is in-situ
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production of organic substances by the present plankton and bacteria. Increased temperatures and
photochemical reactions modify organic matter into more adosorbable compounds.
Investigations in the Rogoznica Lake were continued and focused on the sulfur speciation in the
anoxic water layer and on seasonal variations of the chemical (oxygen, nutrients, organic matter) and
biological parameters (plankton, bacteria) in the water column of the lake. Organic load of freshwater
systems, infiltration of pollutants in the groundwater and aquifers as well as the impact of
contamination from a municipal solid waste landfill (Zagreb, Croatia) on groundwater quality were
studied.
Poticajni projekt u okviru teme:
SPECIJACIJA SUMPORA U MORU I INTERSTICIJSKOJ VODI MORSKOG SEDIMENTA
SULFUR SPECIATION IN THE SEAWATER COLUMN AND MARINE POREWATERS
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elektroinaktivacijom produkta i analizirane su redukcije azobenzena, indiga, 5-fluorouracila i berberina.
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/ s = 600 ± 100 s-1, za azobenzen u 1
mol/L HNO3, ks = 920 ± 130 s-1 i Ef = -0,566 ± 0,003 V prema Ag/AgCl/3 M KCl, za indigo u 0,7 mol/L
KNO3, pH 12 (NaOH), i 54 < ks< 108 s-1, Kads = 10 cm-1 i α = 0,54 ± 0,01 za 5-fluorouracil u 1 mol/L
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  .32SeO4 koji nastaje
reakcijom uranilnog kationa UO +22  i selenatnog aniona SeO −24  u kiselim otopinama (pH 3): logβ = 2,0
±
 0,1 u 0,1 mol/L NaClO4 i logβ = 1,58 ± 0,01 u 3 mol/L NaClO4. Analizirani su kompleksni
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koje se ne miješa s vodom na površinu grafitne elektrode i uranjanjem elektrode s kapljicom u vodenu
otopinu elektrolita. Ako je u organskom otapalu otopljena samo neka neutralna tvar koja se ne otapa u




















prijelaza aniona iz vode u organsko otapalo.
Research programme and results:
In the year 2000 some possibilities for the development of electroanalytical methodology were
investigated. The mechanisms of electrode reactions of adsorbed organic compounds, dissolved
complex compounds and immobilized solid particles were analysed. Nine scientific papers were
published (seven of them in the journals covered by the Current Contents). A theoretical model of the
surface redox reaction followed by irreversible transformation and electroinactivation of the product is
developed, and the reductions of azobenzene, indigo, 5-fluorouracil and berberine were studied. In
square-wave voltammetry of the first three compounds the characteristic quasi-reversible maxima
were detected, and the kinetics parameters of their electrode reactions were determined: ks = 600 ±
100 s-1, for azobenzene in 1 mol/L HNO3, ks = 920 ± 130 s-1 and Ef = -0.566 ± 0.003 V vs. Ag/AgCl/3 M
KCl, for indigo in 0.7 mol/L KNO3, pH 12 (NaOH), and 54 < ks< 108 s-1, Kads = 10 cm-1 and α = 0.54 ±
0.01 for 5-fluorouracil in 1 mol/L Na2SO4, pH 6.7. A new electroanalytical method for determination of
5-fluorouracil in the concentration range between 8 and 90 pmol/L is proposed. The phenomena of
berberine and canadine adsorption and condensation of the mercury electrode surface were studied,
and their influence on voltammograms of berberine was investigated. The condensation determines
the upper limit of the adsorptive stripping voltammetry application in the quantitative analysis of
berberine solutions. The stability constants of the complex UO2SeO4 that appears in the reaction of
uranyl cation UO +22  and selenate anion SeO
−2
4  in acidic solutions (pH 3) were determined: logβ = 2.0
± 0.1 u 0.1 mol/L NaClO4 and logβ = 1.58 ± 0.01 in 3 mol/L NaClO4. The complex square-wave
voltammetric responses of simultaneous reductions of  UO +22  and SeO
−2
4  were analysed. A
mathematical model for following the seawater evaporation under laboratory conditions was checked
by the qualitative and quantitative analyses of the solar saltwork brine samples. In the frame of
continuous research on electroreactivity of solids, a theoretical model of the electrons and counterions
diffusion, restricted by concentration barriers that develop because of partial immiscibility between the
oxidized and reduced solid phases, is developed. The model predicts the splitting of voltammetric
response into a set of spikes that correspond to the collapses of the barriers. A practical application of
abrasive stripping voltammetry was extended to the analysis of stainless steels. The concentrations of
ion, nickel and molibdenium in microparticles released upon biodegradation of the orthopaedic
implants were determined. The electroreactivity of solid particles immobilized on the graphite electrode
surface is based on the simultaneous transfer of ions across the solid/liquid electrolyte interface and
electrons across the solid/electrode interface. The reaction starts at the three-phase boundary. A well-
defined three-phase junction can be achieved by attaching a droplet of organic solvent that is not
miscible with water on the graphite electrode surface and by immersing the electrode with the droplet
into an aqueous electrolyte solution. If the droplet contains dissolved electroactive substance that is
not soluble in water either in the oxidized, or reduced form, but no supporting electrolyte is added to
the droplet, the reduction of the dissolved substance must be followed by the transfer of anions from
the aqueous electrolyte into the droplet. This allows the measurement of the Gibbs free energy of
transfer of ions across the liquid/liquid interface.
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Research programme and results:
Digital modelling of spreading of pollutants in surface and groundwaters and the sea. Development of
mathematical models of chemical reactions in solutions and at the solid-liquid interfaces and their
application for the interpretation of experimental results about these processes. Development of
information and communication systems for investigation of natural waters. Application of GIS and
digital image processing in investigation of natural waters. Assessment of the input of nutrients,
hydrocarbons and heavy metals of anthropogenic origin from the coastal region and islands into the
sea.
Development of information systems for environmental management is continued. Development of
distributed multimedia integral information system for management of data on water quality is initiated
which will enable direct access to databases and application development by using INERNET and
dynamic WWW technology. It is expected that in the near future Croatia will be included into EC
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Framework Research and Technology Development Programme. In cooperation with the International
Society for Environmental Protection (ISEP) the new Information System on environmental protection
of the Danube River Basin (DANUBIS) was implemented. A new coding system of determinands and
analytical methods has been designed and proposed for the use within the Environmental Programme
for Danube River Basin. A critical review of development of the system for Information Management
was prepared in the framework of the Phare Programme for Strengthening Sustainability of Water
Quality Management in the Danube Basin.
Development of the integral system for river traffic management was initiated. Vector digital map of the
Danube river and a part of the Drava river from Osijek to the mouth of Drava into the Danube was
produced in the scale of 1:10000. This digital map will be integrated with relational database on
navigation path, obstacles on the navigation path, navigation symbols and hydrological information.
Analysis of anthropogenic and natural sources of pollution is continued, and the quantities of
pollutants in waste water and natural waters which are transported from individual setlements, local
communities and regions into the Adriatic aquatorium are estimated. Total balance of freshwater input
into the Adriatic sea is estimated. All important surface and groundwaters (including complete surface
runoff) from the coastal regions are taken into account.
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biokemijskih parametara, resorpcije hranjivih sastojaka, pojave bakterijskih, virusnih i parazitarnih
bolesti, tehnologije uzgoja i ishrane uzgajanih i divljih populacija riba. Patohistološkom pretragom
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Research programme and results:
Considering the known influence of water quality on patophysilogical conditions of aquatic organisms,
health conditions of aquatic organisms has been controlled for the occurrence of diseases. To this
purpose investigations were performed of biochemical parameters, resorption of nutrients, occurrence
of bacterial, viral and parasitic diseases as well as the investigations of the technology of culture and
nourishment of cultured organisms. Patohistologically  in most examined cultured fish were found
changes in liver ranging from lipid infiltration to degeneration, while in wild population such changes
were less severe. Biochemical results indicate  increased level of cholesterol and neutral fats in most
cultured fish, while in mullets the level was lower. Blood plasma parameters of the investigated fish
specimens show a variability in haematocrits higher than 15%, and individual low haematocrits and
total protein values in the plasma, pointing to the possible occurrence of bacterial and other diseases
in association with the water quality change. Viruses were not detectet by clasical virusological
examination (inoculation of homogenised tissue- kidney, liver, spleen, brain onto cell cultures; EPC,
FHM, CHSE-214). Degeneration of nucleus of red blood cells and cytoplasmatic inclusion bodies were
determined by microscopical investigation in both cultured and wild fish.  This may be the result of viral
infection of red blood cells, spontaneous failure in cell multiplication or pollution. Investigations of
nutrition were based on investigating the food of seawater fish belonging to different age categories
and its nutritive value. The results of freshwater fish experiments were the basis for health condition
monitoring of seawater organisms living in natural conditions and cultured seawater organisms.
POVRŠINSKO - KEMIJSKA I ELEKTROKEMIJSKA SVOJSTVA
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Program rada i rezultati na temi:
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Research programme and results:
a) Surface-chemical investigations
Electrokinetic behaviour of synthetic and natural calcite samples was investigated. Several samples of
each group were chosen, and it was shown that samples from the same group exhibit the same trend
of zeta potential changes. Synthetic calcites were positively charged at the point of equilibration which
decreased with changing the pH (either to higher or to lower values). The absolute value of their zeta
potential was also dependent on the suspension concentration and surface area of the sample.
Natural calcite samples were negatively charged throughout the entire investigated pH range (pH=6-
11), which was the consequence of the organic matter incorporated in their structure.
b) Precipitation
Precipitation of calcium carbonates from artificial sea water (ASW) was also investigated. It was found
that the precipitation from ASW always results in formation of aragonite, either if the process was
initiated from the pure ASW, or with the addition of organic and /or inorganic additives.
c) Electrochemical investigations
Some investigations of hydrated ruthenium oxy-hydroxide films were performed by use of impedance
spectroscopy, voltammetry and electrochemical quartz crystal microbalance techniques. Oxide films
were formed at different anodic potentials on differently treated ruthenium substrates. On the basis of
loss or gain of mass in different ranges of polarization potentials the general mechanisms of oxidation
and reduction of oxides are recommended. All oxide films exhibited pseudo-capacitative properties
over broad range of polarization potentials and always equal quantity of active metal sites. The
quantity of proton sites (OH-, H2O) that determines the kinetics of the oxidation/reduction reaction
288
within the film, microstructure of the surface and stability toward reduction is, however, determined by
the treatment procedure applied to the ruthenium substrate prior to anodic polarization. Different
quantity of proton sites, can be related to the different quantity of water molecules initially present
within the hydrated layer of the ruthenium substrate. The formation potential influences primarily the
oxidation stage of the ruthenium within the film, and thus influences indirectly the composition and
microstructure of the oxide film. In the range of more cathodic polarization potentials, electrochemical
properties of the oxide film are determined by properties of the initially formed film, while at the more
anodic potentials, electrochemical properties of oxide films become determined exclusively by the
polarization potential. This points to the significant importance of the anodic potential limit in all
investigations of oxidation/reduction behaviour of ruthenium oxide films.
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Research programme and results:
The theme is focused on developing new concepts in understanding and research of eutrophication
and aggregation processes of organic particles in estuaries and coastal sea; the emphasis is on
development and applications of new measurements and modeling methods. Increasing
anthropogenic inputs of nutrients to estuaries and coastal sea cause increase in phytoplankton
production and higher concentrations of organic particles in the size range from nanoparticles to
macroaggregates.
Biophysical processes such as biopolymer self-assembly and phase transition sol-gel are responsible
for massive macroaggregation episodes in the Northern Adriatic. These events are so far the most
obvious manifestations of eutrophication and interfacial processes coupling in the coastal sea. The
newly developed electrochemical sensor was applied for research and monitoring of reactive particles
in aquatic environment. The electrochemical sensor is based on adhesion of organic particles at the
charged electrode/sea water interface, which results in the well-defined electrical signals. The
developed sensor is a result of fundamental studies of adhesion of organic droplets and attachment of
marine microorganisms at the model interface where surface charge density and interfacial tension
can be varied at will. Results of our latest research on adhesion of single algal cells is recognized as a
prominent discovery in analytical chemistry (Analytical Chemistry, 2000, 72, 729A).
An ecological model was created to explain vertical distribution and dynamics of phytoplankton
applicable to estuaries, coastal seas and open waters of Adriatic. Directories of WWW resources from
ecological modeling field are completed. A new theorem is derived about maximum sustainable
exploitation of cascade type food chains. Achievements on this theme are included as a chapter on
the interfacial processes in the sea (“Handbook of Environmental Chemistry” published 2000).
KRETANJE I SUDBINA RADIONUKLIDA I MIKROELEMENATA U
PRIRODNIM SUSTAVIMA
CYCLING AND THE BEHAVIOUR OF RADIONUCLIDES AND
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prirodnim sustavima. U cilju izrade radiokemijske karte Republike Hrvatske obavljena su in situ
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Research programme and results:
The purpose of proposed research is to reveal the distribution of certain microelements and
radionuclides in natural systems, their spreading mechanisms and velocities, as well as binding
processes including suspended matter, sediment, soil and biota. In order to accomplish the task, the
following research would be done: - The determination of pollution critical pathways in underground
water-bearing horizons by radioactive tracer methods. - The determination of geological materials
sorption capacity and microelement distribution coefficients. - The improvement of natural samples
treatment methods and development of radioactivity measurement techniques in order to increase the
sensitivity. The studies include methods for alpha, beta and gamma measurements. The results would
be used in assessment of possible radioactive contamination risk degree, as well as in creation of
legal provisions in order to protect water resources, the public and the environment. Radioactivity
levels, it's spreading and accumulation in natural system were followed. New analytical methods for
separation of artificial radionuclides in natural systems were developed. In order to make radiometric
map of the Republic of Croatia territory, in situ measurements of artificial and natural radioacitivity in
soils have been done. Methods for early detection and aerial spreading of radioactive contamination
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have been developed. The development of network for early warning of nuclear and other accidents
with radiological consequences on the Republic of Croatia territory has been started. Concentrations
of some microelements in natural samples from interesting non-polluted areas were followed (Gorski
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smo u okviru ove Teme u protekloj godini uspješno razvili metodu za mjerenje MXR transportne
aktivnosti u riba. Osnovni princip metode jest mjerenje akumulacije fluorescentnog modelnog MXR-
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i MFO(oksidaze miješanih funkcija ovisne o citokromu P-450)- induktivni potencijal navedenih
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sustava na pojedinim lokacijama.
Research programme and results:
The primary aim of investigations within this project was the scientific explanation of the
ecotoxicological significance of the presence and function of the P-glycoprotein mediated
292
multixenobiotic resistance mechanism (MXR) in aquatic organisms. Regardless of the method(s) of
detection used the crucial consequence of MXR activity should be the decreased accumulation and/or
increased efflux of potentially harmful xenobiotics in/from tissues of exposed aquatic organisms.
Following this approach in our laboratory various types of the P-glycoprotein transport activity
measurements in aquatic invertebrates were developed. However, in general there is no method
available for the functional detection of MXR activity in aquatic vertebrates. Therefore, within this
project during the last year we have developed the method for the measurement of MXR transport
activity in fish. The basic principle of the method is measurement of the accumulation rate of the
fluorescent model MXR substrate rhodamine B (RB) in the presence of model MXR inhibitor
cyclosporin A (CA), in different tissues (gills, lateral muscles, liver, bile) of fish. Results obtained using
this method showed the significant increase of RB accumulation in tissues of the experimental
freshwater fish common carp (Cyprinus carpio), exposed for 2 h to 3 µM RB in the presence of the
model MXR inhibitor CA (5 µM). The highest increase in RB accumulation detected in the liver (160%
on the average in comparison to the control group of animals) point out that among the tissues
analysed within this study liver could be the most prominent candidate organ for the functional
detection of MXR activity in fish. Within the “Jadran Project”, determination of the concentration of
MXR inhibitors in marine water extracts from entirely 28 stations along Adriatic coast was continuing,
together with the measurement of (pre)mutagenic potential (Ames test), as well as MFO (mixed
function oxygenases detoxification system) induction potential of these environmental samples
(EROD). Results obtained in the second year of investigation confirmed the preliminary results that
pointed out the increase in the concentrations of MXR inhibitors, mutagenic substances, or MFO
inducers at several locations.
Poticajni projekt u okviru teme:
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BIOMARKERA
BIOMARKERS AND THE BIOLOGICAL EFFECTS OF METALS ON
ORGANISMS
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na indikatorske organizme putem biomarkera. Biomarkeri predstavljaju biokemijski odnosno
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(Mytilus galloprovincialis) kao indikatorskog organizma. Provedena su temeljna i primijenjena
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za vezanje kadmija. Nastajanje kompleksa ostvaruje se preko jednog tipa funkcionalnih skupina tj.
preko SH-skupina cisteina. Naši rezultati doprinose boljem poznavanju biološke uloge MT u
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Research programme and results:
Research programme refers to a novel, interdisciplinary approach of determining the harmful effect of
metals at the cellular level of indicator organism by means of a biomarker. Biomarkers give the
pollutant response of the organism at the biochemical and molecular level, after the position of the
toxic action has been reached. The effect is reflected as the induced and measurable amount of a
specific biomarker. The aim of the research programme is to apply the specific methods by which the
biochemical effects of toxic metals in marine organisms can be determined. Such approach serves as
the basis for the assessment of the exposure of indicator organisms to metals in the coastal areas of
the Adriatic Sea. The content of the biomarker in various tissues of marine organisms represents the
temporally integrated response of organisms toward the biologically available concentration of metals.
It couples the starting and the final exposure effect of marine organisms to metals and is the basis for
risk assessment. The research programme is oriented on the isolation, determination and the
characterisation of the specific biomarker i.e. metallothionein (MT), which represents a measurable
sublethal effect of metals on the edible mussels (Mytilus galloprovincialis) as the indicator organism.In
accordance with the research programme, the basic and the applied research was performed.Basic
research is oriented on the quantification of the physico-chemical characteristic of MT for binding toxic
metal like cadmium at the cellular level. The amount of MT isolated from the digestive gland and
purified with the well defined biochemical procedure was titrated with cadmium in the concentration
range from 10-9 to 10-8 mol/L. The amperometric titration data, recorded under the well defined
physico-chemical conditions, were treated and the stability constants of Cd(MT) complex, the available
ligand concentration for complexing cadmium, were evaluated. The complex formation with cadmium
occurs via one type of functional groups i.e. cystein SH groups. Our results contribute to better
understanding of the biological role of MT during cadmium detoxification at the cellular level and are
unique in the scientific literature. The applied, field research refers to the application of well defined
procedures of MT isolation and the determination with the purpose to follow-up the metal pollution of
294
the coastal seawater areas while the content of MT in various mussel tissue types is measured. The
biological effect of cadmium and mercury is related to the amount of MT, expressing the results as the
mass partition of this specific protein in the tissue like gills, digestive gland and the whole edible part of
mussels. The amount of MT differs in various tissue types, due to different physico-chemical forms of
metals (dissolved and the particular), which enter the organism via different paths. The research
performed with the transplanted and autochthonous specimens indicates that the MT isolated from the
digestive gland of mussels is applicable in biomonitoring the mussel exposure to metals. Before the
assessment of the effect of heavy metals on the population of mussels is made it is necessary to
collect statistically significant database in order to define the baseline changes of MT which depend on
the physiological and the metabolic status of the organism.




STUDY ON CHEMICAL REACTIVITY OF METALLOTHIONEINS
Nositeljica projekta: mr. sc. Marijana Erk
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zbog izvanredno ekološki osjetljivog krša, a sada još i više zbog dodatnih posljedica ratnih razaranja.
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uz upotrebu nekoliko in situ metoda.
Tijekom 1999. i 2000. godine nastavljena su istra	ivanja razina kloriranih ugljikovodika u  dagnjama
priobalnih postaja istone obale Jadrana u sklopu  Programa procjene i kontrole onei(enja
Mediterana, Nacionalni program za Hrvatsku. Premda praenje PCB-a i DDT-a u uzorcima dagnji
sakupljanih na postajama istone obale Jadrana u našem laboratoriju ima dugu tradiciju (prvi uzorci su
sakupljeni još 1973. godine) sadašnji program praenja nastavlja se na veini novih postaja. S druge
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Research programme and results:
The karstic area of Croatia warrants particular attention because of its exceptional ecological
sensitivity to technology and hazardous wastes. The territory that was encompassed by warfare is in
even greater jeopardy due to the unscrupulous destruction of natural resources, infrastructures,
homes, enterprises etc. during the recent war in Croatia. During this war, enormous amounts of
wastes and many hazardous materials were generated. There are great fears and concrete evidence
those significant quantities of polychlorinated biphenyls; polyaromatic hydrocarbons, various flame-
retardants, explosives and their byproducts were released into the environment during warfare. It is
very important to estimate the real threat of these substances to the endangered water ecosystems by
inspection of the terrain at the polluted sites and control of the pollution levels of polychlorinated
biphenyls, polycyclic hydrocarbons and explosives with the assessment of the subterranean
penetration of the pollutants based on existing hydrogeological data. Based on the results of the
investigations described, it will be possible to prepare a specific program for the necessary
hydrogeological investigation of the endangered areas and provide guidelines for remedial measures.
During 1999 and 2000, research continued on the levels of DDTs and  polychlorinated biphenyls in the
mussels collected from the eastern Adriatic coastal waters within Programme for the assessment and
control of pollution in the Mediterranean region, National monitoring programme, Croatia. Although
monitoring of PCBs and DDTs in mussel samples obtained from the eastern coastal waters of the
Adriatic sea in our laboratory has very long tradition (first samples were collected 1973), most of
location in this Monitoring Program are new. On the other side it is well known that mussels as
monitoring species are very limited for evaluation of pollutant levels in frontage. Very often, the
pollutant levels in mussel tissue differ dramatically in samples collected at the same time at nearby
stations. Levels of DDTs definitively diminished in samples collected lately in comparison with data
obtained in earlier period of collection, practically for all areas. Levels of PCBs are very changeable.
The most dramatic change (especially presented as geometric means) in levels of PCBs are observed
in Zadar area where in samples collected during 1977 to 1984 geometric mean is 28,8; in samples
collected during 1997 – 333, and 1999 (though only one sample) level is 16 ppb. It is obviously that
current monitoring program for observation the trend of investigated chlorinated hydrocarbons in
mussels samples in the eastern coastal waters of the Adriatic Sea is not comparable for former
monitoring program which was performed in period from 1973 to 1992.
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Research activities out of the continuous research programme:
In the Center for Marine Research and Environmental Research applied research and monitoring
program in the Adriatic Sea and in the continental regions of Croatia are carried out in the framework
of the project supported by the Governmental organizations of the Republic of Croatia and others.
Monitoring and/or assessment of radioactivity in the environmental are carried out in connection with
the operation of nuclear power stations on the Sava and Danube rivers, environmental hazard
associated with emissions from unprotected landfill Jakuševec and pollutant transport into
groundwater are investigated and quality control in aquaculture is maintained. Laboratory provides
guidance in water quality control in Croatia.
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International Workshop on Information for
Sustainable Water Management
Nunspeet, The Netherlands, 25.09. – 28.09.
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Relational Database for the Transnational
Monitoring Network in the Danube River Basin
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Analysis of pharmaceutical chemicals in a
municipal landfill and landfill leachate by high
resolution gas chromatography/mass
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Begonja, A., Hršak, D.: Growth relationships
and interactions within methanotrophic-
heterotrophic community, poster
Hršak, D., Begonja, A.: Difficulties in
enrichment and isolation of methane utilizing
bacteria, pozvano predavanje
PROGETTO DI MONITORAGGIO E STUDIO
DELLE MUCILLAGINI NELL’ ADRIATICO E
NEL TIRENO – III WORKSHOP MAT
Chioggia, Italija, 4.-6- 10. 2000.
Sudionik: Ahel M.
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Ahel M.: Distribution of DOC, POC, dissolved
and particulate carbohydrates on the transect
Po River – Rovinj, predavanje
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SYMPOSIUM ON NUTRIENT OVER-
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eutrophicated sea-lake, Rogoznica Lake
(Eastern Adriatic Coast, Croatia), poster
MEDITERRANEAN CONFERENCE OF
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OKRUGLI STOL – HIDROLOGIJA I VODNI
RESURSI SAVE U NOVIM UVJETIMA
Slavonski Brod, Hrvatska, 7.11.-8.11.2000.
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Balkanu, Oslo, Norveška, 4.11.-
10.11.2000.
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programu Eutrophication of the Northern
Adriatic Sea, Laboratorie de Phisique et
Chimie Marines, Université Pierre et Marie
Curie, Paris, Francuska, 11.12.-
17.12.2000.
Juri. D., Rad na hrvatsko-slovenskom
projektu, Odsek za kemijo okolja, Inštitut







International Symposia on Environmental
Biogeochemistry (ISEB).
Kniewald, G.: Predstavnik Republike Hrvatske
u European Mineralogical Union.






grupa MLIM EG-a (Monitoring, Laboratory,
Inforomation Managament Expert Groups)
i sastanak radne grupe za laboratorijsku
praksu LMESG (Laboratory, Management
Expert-Sub Group) u okviru programa
zaštite Dunavskog sliva, München,
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Kozarac, Z., Sastanak koordinatora
Nacionalnih Referentnih Laboratorija u
okviru programa zaštite Dunavskog sliva,
"$	 	@	!&	 LJHIJJJ
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Pavi.i J., Rad na hrvatsko-slovenskom
projektu, Odsek za kemijo okolja, Inštitut
"Jo0ef Štefan", Ljubljana, Slovenija, 18.1.-
21.1.2000.
Raspor,B.: Predstavnik Republike Hrvatske na
sastanku CEN/TC230 "Water analysis",
"$	! 	$0	!&	 EJP3EPPIJJJ
4"0  >,		




Information Management (MLIM) Joint
Expert Sub-Groups Meetings, DRPC
Convention, Munich Germany, 30.01.–
01.02.2000.
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Dunav, Program Coordination Unit –
International Secretariat ICPDR,
International Centre Vienna, Austria, 24.02.
2000.
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za rijeku Dunav, Danube Commission,
Budapest, Hungary, 23.02.2000.
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Information Management (MLIM) Joint
Working Groups Meetings, DRPC
Convention, Budapest, Hungary, 03.05.–
05.05.2000.
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Information Management (MLIM) Joint
Working Groups Meetings, DRPC
Convention, Sofia, Bulgaria, 23.08.–
27.08.2000.
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Laboratory and Information Management
(MLIM) Expert Group Meeting, DRPC
Convention, Nunspeet The Netherlands,
22.09.–24.09.2000
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uprava za vode, Zagreb.
Branica, M.: "Electroanalytical instrumentation
development for physico-chemical
characterisations of trace metals in the
marine environment." EUREKA project EU-
493 EUROMAR - ELANI.
Branica, M.: Biogeokemijski procesi i
elementarno-izotopski sastav u
Jadranskom moru. Bilateralna suradnja




2o0 Rakovac, R. Znanstveno stru.na suradnja
na zdravstvenoj zaštiti riba, Ribnja.arstvo
“Si.ani” d.o.o., Si.ani, Hrvatska
2o0 Rakovac, R. Znanstveno stru.na suradnja
na zdravstvenoj zaštiti riba, Ribnja.arstvo
“Dubrava” d.o.o., Dubrava, Hrvatska
2o0 Rakovac, R. Znanstveno stru.na suradnja






/osovi B.: Ugovor s Dr0avnom upravom za
vode RH o izvršenju zadataka Ovlaštenog
referentnog laboratorija
/osovi B.: Bilateralna suradnja izme@u
Instituta “Ru@er BoškoviR i Sveu.ilišta
Pierre et Marie Curie, Paris, Francuska, u





barijera u Nacionalnom parku Krka,
Suradnja s Nacionalnim parkom Krka.
Hacmanjek, M. Znanstveno stru.na suradnja na
zdravstvenoj zaštiti riba,VIRIBUS d.o.o.,
Zagreb, Hrvatska
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Kozarac, Z.: Characterization of natural
samples of sea-surface microlayer and
phytoplankton cultures by monolayer
techniques, Brewster Angle microscopy
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Ru0i I. Integracijski sustav za nadzor plovnog
puta na Dravi i Dunavu, Vodogradnja
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u akvakulturi - Biotechnology, genetics and
nutrition in aquaculture, Department of
Fisheries and Oceans, West Vancouver
Laboratory,  West Vancouver, Canada
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abiotic factors upon growth, quality and
disease in cultured wels, Silurus glanis,
University of Aalborg, Department of Civil
Engineering, Biotechnology Laboratory




Sjevernom Jadranu i pojava
makroagregata, bilateralna suradnja s
Morskom biološkom postajom, Piran,







Alenka Malej, Nacionalni inštitut za biologijo,
Morska biološka postaja, Piran, Slovenija,
28.02.-04.03.2000.
Ingrid Falonga, Odsek za kemijo okolja, Inštitut
"Jo0ef Štefan", Ljubljana, Slovenija, 18.05.-
27.05.2000.
Majda Tušek3*nidari. Odsek za kemijo okolja,
Inštitut "Jo0ef Štefan", Ljubljana, Slovenija,
18.05.-27.05.2000.
Prof. Dr. Ivan Holoubek, RECETOX - TOCOEN
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RAZVOJ
DIVISION OF LASER AND ATOMIC RESEARCH AND
DEVELOPMENT
Dr. sc. Antun Peršin, predstojnik Zavoda
++385-1-4680246, fax: ++385-1-4680104
Ustroj Zavoda:
Laboratorij za optiku i tanke slojeve, doktor fiz. znanosti Hrvoje Zorc, voditelj laboratorija
Višenamjenske radionice, Eduard Švegel, voditelj radionica
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SUSTAVA
OPTRONIC INSTRUMENTATION OF DEFENSE SYSTEMS
Direktor programa: dr. sc. Antun Peršin
Tema u sastavu programa:
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Laboratorijsko ispitivanje i mjerenje karakteristika.
Izrada protokola integracije na platformu.
Izrada protokola terenskih ispitivanja.
Terenska ispitivanja, analiza rezultata, izrada protokola za razvoj.
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komponenata pri razdvajanju prostorno distribuiranih svjetlosnih izvora.
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Research programme:
Physical modelling of the optical systems and subsystems for special applications.
Optical and mechanical design of the optical systems and subsystems for special applications.
Computer assisted analysis of tollerances.
Manufacturing of tools necessary for production of optical components.
Manufacturing of mechanical components.
Integration of mechanical and optical components.
Laboratory testing and determination of characteristics.
Design of the protocol for integration to the platform.
Design of the protocol for the field-testing.
Field-testing, analysis of results and design of the final development protocol.
Imaging optics: the design and analysis of a reflecting collimator aiming device, the studies of a
fluorescent fiber cable as a referent aiming point, research and development of thin films dichroic
components.
Non-imaging optics: the design and a graphical analysis of hybride light concentrators, tuning of a
concentrator and a large matrix source.
Modernisation of aiming devices: an improvement of a rocket tracer, an independent analysis of the
components to discriminate distributed light sources.
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Research programme and results:
During the year 2000 activities on the research of the optronical instrumentation of the defense
systems have been continued. The research proceeded in the following directions:
1. Imaging optics: The aim of this research has been to search for design options of a reflecting
collimator aiming device using fluorescent referent source. The design of the optical system has been
performed using the software Sigma 2000. The efficiency of a fluorescent fiber cable, which
transforms the visible light into red or orange light and then uses as a referent point in the collimator,
has been determined. The design of a dichroic beam splitter, reflecting only red or orange light and
transmitting all other visible wavelengths, has been done and experimentally verified.
2. Non-imaging optics: The design analysis of non-imaging systems, suitable for light concentrators,
has been done. The problem of concentration of light, originating from a large matrix source has been,
considered. The optical surfaces have been optimized in order to increase the efficiency of the
concentrator. For this purpose an additional optical analysis method with graphical design has been
developed.
Additionally, the new options of application of a secondary refracting concentrator as an alternative to
the reflecting one, have been considered. The preliminary investigation points out to the possibility that
the refracting concentrator yields considerable advantages during formation of the outgoing beam and,
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therefore, the higher efficiency. The considered system, consisting of a large matrix source and
refracting light concentrator enables significant flux of monochromatic illumination of “cold light”, what
makes it as one of the most promising solutions for source used in photodynamic therapy of cancer
diseases. The intensification of this research is expected to expand in the year 2001 using the
experiments on experimental animals and later continued with the preliminary clinical research.
3. Modernization of aiming devices: The work on improvement of a rocket tracer has been continued.
The analysis of independent components has been considered in order to discriminate two
independent light sources in the field of view. The preliminary research on the replacement of
radioactive sources in aiming devices has been started. First results show that it is possible to make
such replacement with a high success, using highly efficient LED diodes.
4. In order to analyze the refractive index profile, the method of reverse design has been further
improved and applied to several optical materials.
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U NMR centru se snimaju 1H i 13C jedno- i dvodimenzijskih NMR spektri, a prema potrebi i spektri
drugih jezgri u rasponu frekvencija od 30-120 MHz (14N - 31P) te 280-300 MHz (19F -.1H). Prvenstveno
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More than 100 scientists from the Institute, working on 7 programms and 23 projects and a few
hunderts of other croatian researchers from universities and industry (Belupo, INA, Pliva) use
equipment of NMR center: Varian Gemini-300 spectrometer, SUN Sparc 4 work station, and different
devices for plotting, printing and retrieving of NMR data.
NMR Centar is performing measurements of 1H i 13C one- and twodimensional NMR spectra and if
needed, measurements of other nuclei as well, from 30-120 MHz (from 15N to 31P) and 280-300 MHz
(19F).
The majority of investigations performed in NMR center are in the field of organic and pharmaceutical
chemistry. In addition, researches in inorganic, physical and analytical chemistry and biochemistry are
conducted as well. Basic researches cover supramolecular chemistry, sugars, nucleosides and
nucleotides, peptides, complexes with metals, adamantane derivatives and isotope effects. The
members of NMR center are investigating the complexation of organic and bioorganic molecules with
metals and they are involved in theoretical research of nature of chemical shifts, performing nuclear
shielding calculations. Applications of NMR spectroscopy in pharmaceutical and petrochemical
researches are also caried out. The members of NMR center participate in pre- and postgraduate
education at Faculty of Science, Faculty of Pharmacy and Biochemistry, High Medical School, Faculty
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1. Sustav znanstvenih informacija RH - tematski podsustav Prirodoslovlje, koji je u 2000. godini
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1. Hrvatska znanstvena bibliografija (CROSBI) – koja objedinjuje cjelovitu znanstvenu produkciju
koja je rezultat rada na programima/temama/projektima Ministarstva znanosti i tehnologije
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3. Centar za online baze podataka (CARNet) - koji je nastavio brinuti o bazama Current Contents,
Medline Core Biomedical Collection, INSPEC, Evidence based medicine review, ERIC i Agricola
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During 2000 the Institute Library continued to lead and coordinate the following projects:
1. Croatian Scientific Information System – thematic subsystem Natural Sciences, which
continued to build and improve the computer infrastructure and coordinate its 24 participating
libraries, as well as to improve the monograph and periodical publication database. Individual and
union online catalogues are available to users through an in-house developed web interface.
(http://prirodo.irb.hr)
2. Croatian Scientific Bibliography (CROSBI) – was initiated to bring together the entire scientific
production on research programmes and projects of the Ministry of Science and Technology, using
the latest information technologies. (http://bib.irb.hr).
3. Centre for Online Databases (CARNet) – continued to provide an access to the following
databases: Current Contents, Medline, Core Biomedical Collection, INSPEC and, in addition, three
new databases: Evidence based medicine review, ERIC and Agricola. This Centre serves 3000
members of the academic community in Croatia (http://baze.irb.hr). The Centre organizes education
and support to all users.
One of the main activities during the year 2000 was the Library web site maintenance
(http://library.irb.hr) which became during the time a comprehensive information portal providing
relevant information to scientists to support of their research (OPACs, ejournals, databases, etc.),
information about Institute itself (weekly schedule of events, annual report, phone and email directory,
photo gallery, etc.) as general information (virtual reference desk etc.). The Library tries to create the
web site which contains all information that could be needed during working hours. The library web
site is very popular in Croatia. The brand new services are PRESKOK (http://preskok.irb.hr), the
interface for the Croatian libraries OPACs searching, and Science on Internet (http://znanost.irb.hr).
We want to highlight several information services from our web site:
- News (http://knjiznica.irb.hr/novosti) – containing access to the databases which are free of
charge, preprint archives, ejournals, weekly schedule of events inside and outside the Institute
and library news.
- online catalogues of books, periodicals, thesis and union catalogues of the Croatian Scientific
Information System (http://knjiznica.irb.hr/secure/kat.irb.html), online catalogues of all Croatian and
selected foreign libraries;
- list of current ejournals subscribed by the RBI Library (http://knjiznica.irb.hr/secure/hrv/plista.html);
- digital version of Annual reports from 1993 to the present (http://knjiznica.irb.hr/izvjestaj/);
- ISI (Institute for Scientific Information) journals database (http://knjiznica.irb.hr/hrv/isi/);
- list of current periodicals with impact factor – (http://knjiznica.irb.hr/secure/cas-abeceda98.html);
- list of publications on CD ROM media (http://knjiznica.irb.hr/hrv/listacd.html);
- virtual reference desk (http://nippur.irb.hr/hrv/vrz/vrz.html);
- online phone and email directory of the RBI employees (http://triton.irb.hr/imenik);
- Croatian libraries directory (http://sting.irb.hr/niska/);
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- Science on Internet (Physics, Chemistry, Mathematics, Life Sciences, Medicine, Geo-Sciences,
Library and Information Sciences) (http://znanost.irb.hr);
- user education as one of the main future library activities (http://knjiznica.irb.hr/eng/education/);
- search pages (http:// nippur.irb.hr/eng/searchglobal.html) with links to the main search engines
such as Alta Vista, Fast, Excite, Google, etc.;
- publishers (http://knjiznica.irb.hr/hrv/publish.html), with all Croatian publishers;
- 0
 " 







The Library takes part in the education of library users and in continuous education of librarians.
Seminars for database searching and monthly Library Colloquia were and are still organized,
presenting lectures with attractive topics for both users and librarians. The electronic archive of Library
Colloquia is accessible on the web (http://knjiznica.irb.hr/eng/kolokviji.html).
In 2000 Library was subscribed to a total of 354 journal titles. The subscription to 101 titles was
covered by the Institute funds, while 253 titles were subsidized by the Ministry of Science and
Technology of the Republic of Croatia.
The Library acquisitions in 2000: 404 new book titles, 130 of which were purchased and 274 were
donated to the Library. 25 titles were donated by the SABRE foundation.
The Library is situated on five locations (four in Zagreb and one in Rovinj) and each offers a
photocopying facility. There are also a photolaboratory and photocopying centre on one location.
The RBI Library is developing toward a modern information centre, providing access to all relevant
information, such as high-quality education for users and librarians. The future RBI Library will be a
library without walls, with all information sources accessible on the Net. With the implementation of the
new library automation system, many library functions such as acquisition, cataloguing, circulation etc.
will be significantly improved, making space for new services: efficient retrieval and dissemination of
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problem zaposlenika sistematski riješi.
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Research programme and results:
Maintenance, improvement and development of Institute's computers and the local computer network.
This includes computers for information services, for numerical calculations, e-mail, web, and local
network and network equipment on the Institute, on which are connected personal computers and
servers trought divisions and laboratories. Furthermore, maintaining the network connection with
institutions from group of natural sciences on Horvatovac, and connection with CARNet network and
worldwide networks. Maintenance of e-mail and other network services, implementation and software
development, and other activities aimed at improving usage of computers in science.
During the year the computing and network facilities managed by the Computing Center operated
without major interruptions. There are over five hundred stations connected to the local network,
mostly personal computers, as well as some workstations. The network is still based on the 10 Mb/s
Ethernet technology and the connections between the buildings are partly over fiber optics cables and
partly 10base5 coaxial cable. A project of a new network infrastructure is being prepared. The new
network will have optical links between buildings, and UTP cabling inside. This will ensure greater
stability, and a network speed of 100Mb/s. A new network is already being built in Biology I and II
buildings, which were not connected until now. The WAN connections are over optical cabling, and
include the link to the node of academic network CARNet at SRCE, to the other academic and
research institutions on Horvatovac location, as well as CARNet links to Šalata site in Zagreb and to
Rijeka.
The Computing Center maintains the central e-mail server, the WWW server, the DNS server, the
active network components and other essential services. A HP server is dedicated to numerical
calculations. A new Sun server has been acquired at the end of the year, which will take over several
important services. A communication server with ten modems is available for remote connections over
the public telephone system. There is a proxy server for additional external connectivity over the Hinet
Internet provider.
The permanent staff of the Computing Center in 2000 consisted of one system engineer. In addition,
several students with appropriate skills were employed on a part-time basis. There is a need for more
systematic solutions, because of the steadily increasing level of activity.
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Ostali VŠS SSS VKV KV NSS UKUPNO Dr. Mr.  UKUPNO SVEUKUPNO
TF 17 1 1 1 20 2 3 6 11 31
EF 28 1 2 2 6 1 40 2 5 7 47
FM 17 1 2 20 2 1 1 4 24
E 10 2 1 13 1 1 14
FK 34 2 7 1 44 1 3 9 13 57
OKB 28 7 3 8 1 1 48 6 8 4 18 66
KM 32 1 7 2 1 43 2 4 6 12 55
MG 24 3 2 7 1 1 38 9 9 13 31 69
MM 32 1 1 2 15 1 52 3 9 8 20 72
ZIM 16 2 1 2 9 2 2 34 2 4 5 11 45
ZIMO 45 3 4 1 1 13 2 69 7 8 7 22 91
LAIR 2 1 3 1 9 1 5 22 1 1 23
UPRAVA 1 6 6 28 1 8 8 58 0 58
	





1 1 0 1
SOTU 1 1 12 7 8 37 66 0 66
UKUPNO: 286 24 17 17 15 127 11 30 53 580 34 51 66 151 731
	 	 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a) Došli u 2000. godini





 Ostali VŠS SSS VKV KV NSS UKUPNO Dr. Mr.  UKUPNO SVEUKUPNO
TF 0 1 4 5 5
EF 1 1 2 2 3
FM 0 1 1 1
E 0 1 1 1
FK 1 1 2 4 4 6
OKB 1 1 1 1 2
KM 0 1 3 4 4
MG 1 1 1 1 6 8 9
MM 1 1 1 1 2
ZIM 3 1 4 0 4
ZIMO 1 2 3 4 4 7
LAIR 0 0 0
UPRAVA 1 2 3 0 3
	





1 1 0 1
SOTU 2 2 0 2
UKUPNO: 3 0 5 2 0 9 0 0 1 20 1 4 26 31 51
b) Otišli u 2000. godini





 Ostali VŠS SSS VKV KV NSS UKUPNO Dr. Mr.  UKUPNO SVEUKUPNO
TF 0 0 0
EF 1 1 0 1
FM 0 0 0
E 1 1 1 1 2
FK 2 2 1 1 2 4
OKB 1 1 2 0 2
KM 0 1 1 1
MG 2 2 1 1 3
MM 2 2 0 2
ZIM 2 1 1 4 0 4
ZIMO 0 1 1 1
LAIR 0 0 0
UPRAVA 0 0 0
	





1 1 0 1
SOTU 0 0 0






Prezime Ime Tema Stranica
 Marija T00980705 147
Ahel Marijan T00981501 276
Ahel Ivan T00981003 196




  T00980302 89
Andreis Mladen T00980611 125

 Ivan T00980103 52
Antica Mariastefania T00981101 220

 Tome T00980208 72







 Tatjana T00980901 170


 Oleg T00980004 213

 Milica T00981009 203
 Darko T00980606 117
	
 Vesna T00980902 172
	 Igor T00980103 52
Balog Tihomir T00981107 228

	 Goran T00980802 157
Bardek Velimir T00980103 52
 Danijela T00980803 158
 Delko T00981509 289
Basrak Zoran T00980203 64
Bašic Ivan T00980908 184
Batel Renato T00981306 259
Begonja Ana T00981501 276
Bihari Nevenka T00981306 259
 Nevenko T00980102 50
Bilinski Halka T00980606 117
Biškup Biserka T00980901 170
	 Milica T00980001 247
Blagus Saša T00980201 62






	 Dijana T00981601 308

 Marija T00980602 112

 Milivoj T00981106 227
Bordukalo Tatjana T00980002 211
	 Suzana T00981110 231
Bosanac Slobodan T00980605 116
Bosnar Sanja T00980901 170
Bošnjak    T00980206 69
 Ljerka T00980607 119

 Mladen T00980203 64
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Prezime Ime Tema Stranica

	 Nataša T00980602 112
Brako Radovan T00980101 49
!" Krunoslav T00981001 193
Brdar Branko T00981007 200
	 Ljerka T00980902 172
Breljak Davorka T00981106 227
Brenko Mirjana T00981302 252
	
 Smiljana T00981510 291

	 Nevenka T00980908 184

 Josip T00980901 170
#	 Anamaria T00981008 202
Bruvo Branka T00981006 198
Budimir Ivan T00980303 92
	 Vjera T00980604 114
Car Tihomir T00980302 89
Ceci Saša T00980202 63
$
% Irena T00981503 280
Crljen  T00980101 49
$
 Ivana T00981102 221
$ Vlado T00981502 278
Cvitaš Tomislav T00980601 110
&	 Tamara T00981105 226
&' Roman T00980203 64
&' Vesna T00980703 144
&
(
 Lipa T00980002 211
& & Gordana T00981001 193
&	 Marcela T00981007 200
&	 Rozelindra T00981506 285
&
 Dunja T00981507 286
&
 Jelena T00980611 125
)	 Helena T00981003 196
)"	 
 T00981503 280
) Manda T00980607 119
* Ivan T00980102 50
Degobbis Danilo T00981303 254
Desnica Uroš T00980301 88
Desnica Ida-Dunja T00980301 88
*"'	 Ines T00980803 158
Devescovi Massimo T00981308 261
* Eduard T00981010 204
Domazet-Lošo Tomislav T00981006 198
* + T00980605 116
*	 , T00980903 175
Drašner Antun T00980906 182
*	 Amir T00980503 103
*'
 Goran T00980102 50
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Prezime Ime Tema Stranica
*
 Sonja T00981006 198
*'
 Katja T00980601 110
* Senka T00981002 194
,	 Tamara T00981303 254
, Damir T00981001 193
, Renata T00981502 278
Erk Marijana T00981511 292
Ester Katja T00981104 224
Etlinger  T00980301 88
-
 Maja T00981306 259
-.	 Ana T00981008 202
-'	.
	 Nada T00980602 112
Fonjak Mirjana T00981302 252
-
	
" Stanislav T00980606 117
Frkanec Leo T00980703 144
Fuks Dragica T00981304 256
Fulgosi Hrvoje T00981005 197
- Krešimir T00980303 92
Gabrilovac Jelka T00981106 227
/	 Andreja T00980303 92
Gall-Trošelj Koraljka T00981103 222
Gamberger Dragan T00980501 100
Gamulin Vera T00981003 196






Glasovac Zoran T00980801 155
/ Marijan T00980903 175
Gracin Davor T00980302 89
Grahek  T00981509 289
Graovac Ante T00980606 117
Grce Magdalena T00981104 224
Grdiša Mira T00981104 224
/ Biserka T00980903 175
Guberina Branko T00980102 50
Hacmanjek Mato T00981506 285
0 Mirko T00981109 230
Hamer Bojan T00981306 259
Hameršak Zdenko T00980701 141
0	 Silva T00981104 224
0 Marija T00980608 121
Horvat Štefica T00980704 145
Horvat Jaroslav T00980704 145
Horvat Raul T00980204 66
Horvat Sandra T00980208 72
Horvath Laszlo T00980602 112
0	
 Nada T00980207 70
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Prezime Ime Tema Stranica
0		 Višnja T00981507 286
0
	 Dubravka T00980002 211
Hršak Ivo T00981107 228
Hršak Dubravka T00981501 276
Husnjak Koraljka T00981104 224
Ilakovac-Kveder Marina T00980609 123
	
 Ingrid T00981303 254
Ivanda Mile T00980303 92
	
	 Milena T00981007 200
	
	 Siniša
Iveša Liljana T00981302 252
	# Tomislav T00980205 68
		 Nadica T00981508 288
Jakas Andreja T00980704 145
Jaklin Andrej T00981302 252
Jakopec Sanjica T00981008 202
%	 Krešimir T00980204 66
% Milko T00980206 69
%  T00981306 259
%
	 Ivica T00981305 258
Janicki Vesna
%#	
 % Maja T00980001 247
%	 Anamarija T00980609 123
% Ivanka T00980704 145
Jernej Branimir T00980002 211
% Milan T00980703 144
Jonke Larisa T00980103 52
%# *
 T00980908 184
Jurak Igor T00981103 222
Jurin Mislav T00981110 231
Kadija Krešo T00980208 72
!'
	 Sanja T00981104 224
!
 Darinka T00980703 144
! Maša T00981102 221
!
 Branka T00980904 178
!## Saša T00980601 110
Kekez Dalibor T00980204 66
Kezele Nenad T00980601 110
Kiralj Rudolf T00980608 121
Kirin Davor T00980303 92
Kirin  T00980801 155
! Branimir T00981010 204
! Lada T00980702 142
Klasinc Leo T00980604 114
!
	  T00980904 178
Kniewald Goran T00981502 288
!1 Biserka T00980608 121
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Prezime Ime Tema Stranica
! Darko T00980503 103
!"23	 Šebojka T00981504 282
Kontrec Darko T00980701 141
Kontrec Jasminka T00980902 172
Korolija Milorad T00980203 64
!"
	 Cleo T00980901 170
! Katica T00981509 289
!	 Branka T00980604 114
!	 Solveg T00981508 288
!		 Krešimir T00980803 158
!		 Borislav T00980803 158
Kozar Sonja T00981511 292
Kozarac Zlatica T00981503 280
Kragol Goran T00980702 142
Krajcar Valter T00981305 258
!
 Ines T00980207 70
!
	 Davor T00980104 213
Kralj Damir T00980902 172
! Sanja T00981510 291
! Milica T00980204 66
! Zvonko T00980204 66
Krehula Stjepko T00980903 175
!#
 Damir T00981503 280
!#
 Ivan T00980901 170
!	  T00981506 285
Kušec Rajko T00981105 226
! Borka T00981101 220
!# Milivoj T00981305 258
Kvastek Krešimir T00981507 286
Labura  T00981302 252
3 Biljana T00980204 66
3	 Tarzan T00981508 288
Lerš Nella T00981001 193
Lesac Andreja T00980701 141
3 Ivana T00980608 121
Levanat Sonja T00981102 221
3	 Milivoj T00981504 282
3	 
 T00980004 213
Lucu & T00981308 261
3 Bono T00980606 117
Lugomer Stjepan T00980303 92
3 Marija T00980608 121
3  Lada T00981003 196
3 Stipe T00981509 289
3 Nikola T00981005 197
3 Ante T00980204 66
3 Ivan T00980605 116
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Prezime Ime Tema Stranica
3	 Edina T00980701 141
Magnus Volker T00981010 204
  4
	 Maja T00980701 141
Majerski Kata T00980702 142
 	 Janja T00980703 144
 " Zvonimir T00980803 158
 " Mirjana T00980801 155
 "	 Aleksandar T00980502 102
 	 Miroslava T00980903 175
  Ivan T00980501 100
 
  T00981010 204
Marotti Tatjana T00981107 228
Martinis Mladen T00980104 54
Martin-Kleiner Irena T00981106 227
  Maruška T00981106 227
  Maja T00981007 200
 	 Davorin T00981302 252
 
 Zvonko T00980206 69
Medved-Rogina Branka T00980502 102
  
 T00980102 50
Meljanac Stjepan T00980103 52
Merunka Dalibor T00980610 124
 	 Nevenka T00981006 198
Michieli Ivan T00980502 102
  Milena T00981306 259




 5 Goran T00981502 278
Mikac Nevenka T00981502 278
  Andreja T00981003 196
Mikuta-Martinis Vesna T00980104 54
  Goran T00980906 182
Milin Matko T00980201 62
 
	 Momir T00981507 286
 
 , T00980201 62
 
 Saveta T00980904 178
Mintas Pavle T00981502 278
 	 Danijela T00981304 256
 	 !" Kety T00980001 247
  
	 Andrea T00980301 88
 5 /	 Vlasta T00980303 92
Moslavac Forjan Davorka T00980701 141
Mravinac Brankica T00981006 198
Muck-Šeler Dorotea T00980001 247
 " Svetozar T00980903 175
+* Mirjana T00981304 256
+ Sonja T00980606 117
337
Prezime Ime Tema Stranica
+ Hrvoje T00980102 50
+ Bene T00980102 50
Nothig-Laslo Vesna T00980902 172
Novak Renata T00981110 231
Novak-Despot , T00981008 202
Novak-Doumbouya Nana T00980801 155
+ Branka T00980902 172
6 Bogomil T00980207 70
6
	 Dario T00981502 278
6	 Darko T00980002 211
Osmak Maja T00981008 202
6# Mirjana T00981307 260
6# Bartolo T00981307 260
Palle Davor T00980103 52
1	 Matija T00980906 182
1" Zoran T00981305 258
Passek Kornelija T00980102 50
1"	  T00980206 69
1	 Krešimir T00981104 224
1	 Jasminka T00981103 222
1	 Jasenka T00981511 292
1	0 Dijana T00981308 261
1		 Mladen T00980301 88




Perašin Jasminka T00980705 147
1 Danka T00980001 247
1 Berislav T00980608 121
Peršin Antun T00981601 308
1
	 Mirjana T00981002 194
1	 Siniša T00981307 260
Piantanida Ivo T00980703 144
Picer Valerije-Mladen T00981512 294
Pifat-Mrzljak Greta T00980609 123
Pisk Krunoslav T00980205 68
Pivac Branko T00980301 88
Pivac Nela T00980001 247
1		 +	 Branka T00981510 291
1 Ivanka T00981502 278
1

 Pavica T00980908 184
1	 Dejan T00980607 119
1	 Marta T00981503 280
Plohl Miroslav T00981006 198
1 Biserka T00981108 229
1 Marija T00981104 224
1'	 Marijana T00981104 224
Portada Tomislav T00980703 144
338
Prezime Ime Tema Stranica
Prebeg Tatjana T00981005 197
Precali Robert T00981303 254
1 Irina T00980905 180
Rac Mladen T00980004 213
 Marko T00981111 233
 Nikola T00980302 89
 Tomislav T00981304 256
Rakvin Boris T00980610 124
Ranogajec Franjo T00980905 180
Ranogajec Ferencne T00980904 178
Raspor Biserka T00981511 292
Raza Zlatica T00980701 141
 Dušan T00980904 178

 Dubravko T00980201 62
"	 Dubravko T00980303 92
" Mira T00980903 175
Ristov Strahil T00980502 102
Roje Marin T00980701 141
 Maja T00980704 145
   Martina T00981509 289
Rubelj Ivica T00981007 200
 Ivica T00981505 284
 Aleksandar T00980605 116
6 Ivanka T00980903 175
Salaj-Šmic Erika T00981001 193

 ! Roberta T00981510 291
 Bogdan T00981505 284
Sekušak Sanja T00980605 116
 Maja T00980602 112
Skala Karolj T00980503 103
Slade Neda T00981103 222
'	 Milivoj T00981109 230
Smital Tvrtko T00981510 291
Smodlaka Nenad T00981304 256
 Vilko T00980802 157

 Sandra T00981107 228
 Neven T00980201 62
Soldo-Roudnicky Dunja T00981601 308
Sopta Marija-Mary T00981009 203
# Dunja T00980601 110

	 %
 Silvana T00981106 227
'
 Višnja T00980802 157
'	 Mario T00980204 66




 Boris T00980901 170
Sudac Davorin T00980210 73
339
Prezime Ime Tema Stranica
Supek Ivan T00980202 63
' Nastenjka T00981303 254
 Tihomir T00980205 68
	 Vesna T00981508 288
Szilner Suzana T00980203 64
Šafar-Cvitaš Dunja T00980702 142
(
 Branko T00980301 88
( Ankica T00980903 175
Šilipetar-Picer Nevenka T00981512 294
Šimaga Šumski T00980705 147
Škare Danko T00980702 142
Šmit Ivan T00980905 180
Šmuc Tomislav T00980501 100
(	 Damir T00980101 49
(  T00980906 182
Štambuk Nikola T00981108 229
(
 Hrvoje T00980102 50
(
 Goran T00980903 175
Štefulj Jasminka T00980002 211
Šuman Lidija
Šumanovac Ramljak Tatjana T00980702 142
(
 Vitomir T00980701 141
Šurija Budimir T00981502 278
Šuša Tatjana T00980208 72
Švarc Alfred T00980202 63
Šverko Ana-Višnja T00981107 228
Švob Dubravka T00980001 247
7
	 Goranka T00981104 224
7' Nataša T00981501 276
7# Senka T00981501 276
7" Emin T00981506 285
7" Zlatica T00981506 285
7 Zdenko T00981005 197
7 Iva-Marija T00980606 117
Tomaš Marin-Slobodan T00980101 193
7 Vlasta T00980602 112
Tomec Marija T00981506 285
7 Sanja T00980608 121
7
	 Maja T00980602 112
7'1'	 Natalija T00981506 285
7' Josip T00980102 50
Traven Ana T00981009 203
Travizi Ana T00981302 252
7
" Nenad T00980606 117
Trojko Rudolf T00980906 182
Tumir Lidija-Marija T00980703 144
7	 Aleksandra T00980301 88
340
Prezime Ime Tema Stranica
8	 , T00981006 198
Urli Natko T00980301 88
.  T00980611 125
.	 Vladivoj T00980210 73
.*	 Lidija T00980704 145
.	 Neda T00981507 286
. Branko T00980904 178
Veksli Zorica T00980611 125
.	 Jelena T00980702 142
.




	 Vladimir T00980701 141
.
	 Marijana T00980702 142
Višnjevac Aleksandar T00980608 121
Vitale Ljubinka T00980705 147
.5	 Ksenija T00981002 194
.
	  T00980502 102
.
	 Marija T00980908 184
.	 . T00981503 280
Vugrek Oliver T00981110 231
Vujaklija Dušica T00981003 196
. Bojana T00980705 147
.	 Marijan T00981507 286
.	 Lidija T00981008 202
Zadro Mile T00980201 62
Zahradka Davor T00981002 194
Zahtila Elvis T00981302 252
Zavodnik Nevenka T00981302 252
9 Marina T00981504 282
Zorc Hrvoje T00981601 308
Zovko Nikola T00980102 50
Zrinski Irena T00980801 155
	 Neven T00981110 231
 Vesna T00981502 278

 Mladen T00980703 144

 Biserka T00980703 144
		 Tomislav T00980605 116
 Vera T00981508 288
